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My Worthy Friend, 

Charles Cox, Efq^ 

Member of Parliamient for the 
Burgh of Southwarh 

Dear Sir, 

[MONG the many Obligatians 
You have conferred oil me, I ac- 
count it not the fcaft,. that you 
have given me a Rife to revive 
my Afafb^mtical Studies \ in 
which, as I have formerly fpent fome Time, 
fo I know of no more vfeful tVay of employ- 
ing my leifure Hours. 

And indeed. Sir, the Diver fion and Ad- 
vantage! haveJately reaped from them, hath 
(by tfie Diviie Meffing) both fupported me 
under, and in a good Meafure carried m? 
through fuch Preffures and Difficulties, as I 
once almoft defpaired of furmounting. i 

A 2 The— J 




The Epiftle Dedicatory. 

The Matbematick LeSure which You at 
firil fet up gratis in your Burgh j and which 
out of an uncommon Generofity, You did af- 
terwards remove into the City of London^ is 
ademonftrativeProof bothof your fincereEn- 
deavour to promote the Gooa of your Coun- 
try, and alfo of your Capacity to do it the 
beft Way. And as I have already, in a good 
Degree, fo I hope to fee fuch EfFedls from fo 
noble a Defign, as will render your Name 
juftly honourable to Pofterity> as well as this 
prefent Age. Sir, You ^ow your Self and 
Me too well to take this for Flattery. *Tis 
what Truths Juftice 'and Gratitude oblige me 
to fay. 

I mall only add. That I am again glad of 
this Opportunity to Ihew the juft Efteeni I 
have of your Merit, and the equal Regard I 
have for your Friendftiip. / amy 

SIR, 

TouTmoft obliged 
,' Hufnble Servant, 



John Harris. 
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TRANSLATOR 



T O T H E 




READER. 



Ft er frequent Perufal^ and mature De- 
liberation on this Book ; I judge it to be 
the plaineji^ Jhortejl^ and yet eafiejl 
Geometry I have ever feen publijh^d : 
And therefore I thought it very well 
Worth my while to let it appear afeventh 
Time in our own Language^ as it had already done 
twice before in the Latin Tongue. ^And ^tis fo well 
ejieema of by very competent Judges amongji C/j, as to 
' be read in our UniverfitieSy by Tutors to their Pupils : 
And alfoy which is not ufual with Books of this 
' Kindy the three firji Imprejftons were fold off in a little 
' more than as many Years Time. 

As to the Tranjlation ; / have by no means obliged 
Tfty felf fervilely to follow the French way of Ex- 
freffton ; for indeed a literal Verfion of a Book out 
of any Language will be fcarce intelligible in Englifli. 
/ have therefore all along aimed rather to give you 
F. Pardies^j Senfe^ than hit Words ; and have made 
him fpeak what I judge he would have done^ had he 
wrote in our Language. I have made no Scruple to 
add any thing that I Jaw necejfary^ to render him clear 
I and 



The Translator, &c. 

end intiIhgibU j and partiadarly whatfoUmOs^ fohkh 
was mt injome tf thipftmer Editims. 

A$ thc%c9nd Bo^k if Euclid abwt the Pmer pf 
Lim% ; th^ MtnfuTdtm if the Surfaces cf S^Us ; 
Archimedes his Proportion of the infcribed Cone and 
Sphere to the circumfcriting Cylinders the Figure of 
the 5 regular Bodies \ fever al Additions and Improve- 
ments in the Do^rine of Pr^orfion : The Menjitra- 
tion of the Fruftums of Pyramids and Cones ; fime 
new Properties $f a Right^ngled Triangle^ and of 
the Circle y ice. I have alfo left out fome more of^zx- 
dies'j PropofitionSy w^icby on repeated Experreme in 
Teaching^ Ihavefound tefs ufrfd\ as cMo all the Ele- 
ments of Plain Trigonometry, "joJnch I had freftfre ad- 
ded to his Ninth Book 5 becaufe I have publijh'd afmall 
Treatife on that Suije^ by itjitfi and my thief Aim 
now hath been to lead the Learner into a little moredb- 
f traced and concife, tho* a. mofi ufeful and univerfal 
Method of Demonftraiion j introdtuing novo and then 
a little Algebra, that I thereby engage the Reader in 
a Love of, and Value for that mojl nokle and wonder^ 
ful Science : And to give him a good Foundation to 
build upon, and a fufficient Rife thereby to carry him 
into Fluxions, and the new Methods of Inve/iigation 
and Demonfiratlon, where he will find Jiiffi cunt Saltf- 
fa^ion. Nor need he be dfcouraged at the Attempt^ 
for 'tis wellknown^ that I have taugH feveral P^^ 
fins to underfland the Elementary Parts ^ all Matha-- 
maticksfo well^ that they have been able, to go on tyery 
where^ without the AJfiflante of any Mafiery in irfs 
than a Year's Time, 



Pardiesx. 





PaRdxesV Advice to thafe 
who would Under flmd 
Geometry. 

|HET ought to enure tkcHi- 
felves ta confider well the F/-. 
guresr at the fame Time ai 
they read the Propofithm.. 
There will be fotne f^aboyr 

and Difficulty at firft,- but they will break. 

thro' it in two or three Days. 

II. They ought not to be difcouraged, if 
they meet with fome Things which they do 
not underftand at firft •, Geometry is not fo 
eafie to be attainod,. 2^ Hiftory. 

III. If, after thfty Iia;^^ read and confi- 
dered attentivcljr wsf Ptof ©fetfon, they find 
they don't unc^&bJBdl it, fe^ it be paffed 
over, it will pwbafcly be intelligible by read- 
ing farther, or at'leaff when they have gone 
over the whole, and have began to read it 
over a-new. There are indeed many things 
in. Qepmetry, that will never be well under- 
ftood at firft reading over. 

IV. The 



Advice to thoje^ &c. 

IV. The Niirnbers which are within the 
Parenthefis, v. gr. (3. 14*) Ihew that the 
Matter there fpoken of, hath been proved 
elfewhtre, viz. in this Inftance, in the 14th 
Article of the' III Book : And they ought al- 
ways to mind the -Number of the Article, and 
to confult the Places referred to,- that {o they 
may gain the Demonftration of what they 
read. 

V. When they meet with any Words 
which they don't underftand,- they may con- 
fult the Table at the End of .the B«K>k. 

VI. 'Tis good to have a Mailer at firft, to 
explain to them the Nature and Manner of 
t3ie Demonftrations ; for by that Means they 
will underftand the Thing much eafier, and 
much fooner, than they can do by readii^ by 
themfelves. 
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0/ Lmej tf/ii Angles. 

Y the Word ^antity^ which in. 
ihc General U the Subjca of Geo- 
metry^ we mean that whereby one 
Thing being com paired with an- 
other of tbeTBlUe^^ature, may be 
faid to be Greater or Lefs than, £* 

Jaal. or Unequal to it : As £xtenfion, /. e. Length, 
Ireaddi or Thicknefs, Number, Weight, Time^ 
Motioo, and all thofe things which are capable of 
being fo compared as to More or Lefs, are the Ob*# 
jeft of Geoipetry. 

^2. Wedefign neverthelefs to confidernow only. 
Extenfion 5 as tiring that which fcrvesfor an Exam* 
fk and\Ri/^ to'meafure all other Quantities by, 

B %. That 



1 



). That opacity which, being %poftd w^^^ 
any Breadm or Tl^kknefi, is txUttM Ml¥ lb 
Lengthy is called %Une. That which balb liom . 
Length and Breadth (but is foppoTed to have no 
Thicknefs) is called a Surface^ or Superficies : And 
that which liath Length, Breadth aqdL Thicknefs» 
is called a Body^ or Solid. • J C 

4.. A Vcinth that, which is confidJr*d^as.having 
DO maiiner ofDrmenlions ^ and as Deing indivifible 
in every refoeft. The £i|ds or Extremities of 
Lines, as alio the Middle of diem, are Points. 

5..Xhere SLt^^aitZinfS^. aod^ere^re Crqoked 
or Cuffed 0Des:iAluKihere are ^^y^iienf' and min 
SurAc^ which ^ cMbd ^Idnes • and ther% ar« 
Crooked or Curved ones, which like a Vault (or the 

ljIlJlfjaSoat.or]SjVUfit^^^^ ^^ 

Concme htXow. | •.,.);. 

The Generatic(H of Z^ined niay eafily J^ conc^ivf^d 
to be made by the Motion or Fluxion of a Point, 

as A: . . ;...,: -^^ V^ 




Which if it ttiove direflly frdfai thA Teirm A t^ 
the Term C, or g6 the neare(t o^ /borteR Way 
pailible, it then fortns what Geometeris call itiiff^t^ 
\)v Strait Line. . 

4 If it gofirft diredly to B, and then atlA tbenear*' 
eft Way to €5 it fortss two Right tAi^^s^ A JB ai^ 
B C, which, taken together,, are' fppger than tbft 
Line AC; ahd confequentfy, two Sides of^any 
Triangle^muft be longer than the Third. 
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[fth^-P^iiil A fffo^'t in^t: In "dDf^ ^r tMTe HgHt or 

will f(>l«i a C^Vvle or ^cVookW IH^, as A D<3. • 
• A*a Aottitiafttet nlfi) *fl{5"pl^5fti That any eio 

fame T««€^^g«Wfi%f6 *q^l Lines. 

tf. \¥*AtH«rd U»« rtiWit in a Point, the J/^er- 

tur9^ ^if^me^ iW^A^MM^etween them, is tailed 

«« ^*^^ ^ftfy, SlAatXi ifc« liincs formite it are 
-tight orilfik d«N, -is ^Hfcd a H^affUneOi^Mgle ; 

as A. Bhit if tficy afe ci^k^d, 'tis called ^'Curvi- 
fiil/&Mi69ge%Ak'h.' And wh«n one is ftrait and the 

' * • ■'. • ' / - • 

• 7. That Angle Is T^A to 6« Itjft thiti Srtothtr, 
whoft L^gs are mt)fe incliimd t6 (or Het&&to} each 
other. Lfef there be two Lines A B ^ttd A G liieet- 

. ihg iri the Point A. If yoii itoa- 
' gine thoii . Lin^s be mti^elble - ^'- ' C 

like the Legsbf ^ Pair df C6tepaf- ^^ ^ 

* fes,and y<^t faftttifed togfttfr^i- itt A, A jjr^.-.v. .: , c 
as u^ith a TD}tt?/''tfs tz(^ ttich. to ^^,, 
concieivejthatthfc ftinher theyire ""^ 1^ 
opened, dr|>kried Irotn dt\t ano- 
ther, the greater viall be thi^ AttgW between thetw : 
As on th6 icohtfaty, the neartff ihey are bfotight to- 
gether, the more they wilKnillfaetfowardseatk t>(her, 
and fo the Angle between them muft be Che left. 
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v^^ ; 8» :It muft tbef (^ore be obferved, that the Quan* 
t tity of Angles as by do means meafiired by the 
Leogth of their Ijega, but by their Inclination. 
o Thus» v.gr, the Angle B is bigger thiin A $ tho' the 
'. Legs of ibe Ai^e ^y are mu^-fhor^r than thofe 
, . of A : But then thofe of A are 
•>];:: much more inclined to each o- 
, ther, than tlio^e of B. And to 
« apprehend this the better, inu- 
\^y. gw the Apg)e B to be pur up- 
^^ ' on At as you may fsonceive by 
.the prick *d Line$ about A, 
which reprefcntthc Legs of B lying on it For V« 
plain the Angle A will be eafily contained within B $ 
and that^ its Lega«retn«K;h mote inclined to one ano- 
ther, than thofe of B, and therefpre it is lefs than B. 
9. An Angle is ufually marked by three Letters, 
of which the middlcmoft, and which always is 
placed at the Angular Point where the Lines meet, 
denotes the Angle- As in the Figure following 
bac denotes the Angle made by the two Lines I? a 
,,and>^:-^^ccting in'tae Point a., . 

'., ^ 10. If we imagine the Line ^^ fattened by itsEnd 
!U, in thp middle of the Line ac^ but yet fo as to be 
'_ moveable to a^ as on a Center :. 

,. b / If then youcQacerv^ it to be 

/\ moved quite round, 'tdl it arrive 

^ j / ( / * ''■■ c at the Place wVre, it began, the 

a / ; poini: ^ will defcribe a Curve 

..'•' * Line, which js' ufually called a 

Circle 5 but 't\isj mjier the C/r- 

cumferenceofa Circle^ for properly Tpeaking^theCir- 

cle is the *S^^c^ contained within the Circumference. 

11. Any Part of ihc Circurtiference is called an 
Ark, as be. 

12. The Line de (pafjing through the Center) and 
ferminated by the Circumference, is called theZ)/4- 

weter^ 
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pteter^ and divides the Circle into two equal Piiu^^ 
Alfo evecjr Right Line paffing thro' the Centcfr a^ 
(andpermnoied at each End by the Circumference) 
divides the Circle into two equal Part's, as wHl be 
a Diameter. 

1 3. The Line 4ib or a c^pt any other drawn ftoui" 
the Center to the Circumference, Is called the Ra- 
dius, or Semi-diameter. 

14. All Radiuses or Sdmi-diameters (of th^ fame . 
w equal Circki) are equal {As is flain from the 
^enefis of a Circle given in Art, 10.) * 

15. When the 1^ ^ of the Radius ahy^ equally 
diftant fix)m the two Ends of the Diameter i(:j 
That is, when the Point ^ is in 
the very middk of the Semi-cir- 
cumference dbc^ then will ba 
n\ake two Angles with Jr that are 
called Right wm^ which are e- 
qual to one another, that is, the 
Angled ^ ^ is equal to ba c. And 
if the Line ^ ^^ be produced below 
to ^, it fhall then ('with dc) make four Right An- 

Sles| and it wilLbe another Diameter ^ which ^ith 
le rormer dc will divide the Circle into four equal 
Parts, 

\6. Then thofe Lines are faid to bs perpendicu- 
lar one to another, v/s/. ^^ to dc^ and da to be. 

17. But if ^ be nearer to one End of the Diame- 
ter (or Right Line) dc^ than it is to 
the other, it is then faid to fall on 
the other obliquely i and it makes 
with dc two Angles that are une« 
qual: Of which the Lefler bdc 
IS called Acute, and the Greater 
i^4i» is caUedObtttfe. 

B J If 






6, EJLEMKKTVS . 

KMim^kk b« F^<:^%%^ifc will bft^^ 1 

that touch only in th» AnfuUri 

iah 9A^ ^4^^ w> QSkihAymifi^ : 
or Opfofite iUgkt. Bm tkoflt dut 
H^ve QM i(iM; <pmiiuui to tathi^as 

dibzxki^ hac^ ^,%^.b^(^.9mt%^%9^Q9^\%^JId'' 
Joining or ContigU(mf ^^^^ 

the Angular PoumJ veiuhteodod bji muI Ade^/ 
are alfo equal tbefnf^ilv^. Aa if AftAfi» liC btni^ 
ved equal to the Aifk^f^ ^etp^ will tiM Aflglp^ i»Ax:^ 
be equal to i^ e. . . 

19. The two QmfigHQUSjintkUi tahoihto^ethMv 
are always equal ta ti^ %i/(iH^oQ9«« 

For as the Line dc^ i9tAfiviXMtaK^9tiiiAem(ow^ 
cuts the Circle into two .«<|^l.Piirtt^tlM» tVHoJbh^^ 
dl? and ^^, taken togQChti^ wi^l bftoqttd ton Seaur 
cirdo^ Wherefore th;^ tiwo Ar)^„ MifcaiKib &^r, 
togfth^r^ >^1I be equai t0.t^c^JR;igb& iwea, bteaufio 
th^y qpiixf Icajt the whok^fini?ciick^.a&t>M»fttghr 
ones do. (j^rt, 15.) 

zjOi. So.tbattbi$.Priii)Q&Mi>.ts.QfQimBdUT^ 
T/:'aic^2e Right. Zti^ailwg WAnftiun, tmdKSt^et 
Ccr4ipiqu$ Angles (t^vgptKf iv^4«^^ woJlr^iHt^curx 
For if the Line.<t arQ ^Tfe»dkvisu^ tacadftotheiv as " 
fa if^tft^,^ then 'tispUi»th*» • 
/h Anjt^^muft b©Ejghe (by.the p^. }gi 
And; ifi the Line ftlj obliqi«EfeSy) i# 

si'e ^Qstlj^ : But as mttok^ ft»th^ 
Obtufe on^ dab e»:ecdi4Mi»ft^Ht»^ ^ 
Angle, by fo much is the Acute one bac exceeded 

by 




V 
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by the other Right one. So that the Smallnefs of 

* one is compei4ate() il^ tlie Gri^tnets of the other. 
'' ^i. Hence alfo it follows converfely (for where- 
** ever the Piop^riy is found, there the Thing ts, in 

* Geometiy>tB^'4f ^o Afltles, which haveM^Leg 
^ common to both, do make Angles equal to two 
) Right ones, irjieirotjiejrl^^s do jaikebv one Right 
s Xine. Let the Angles ddt upd ^^^ bf (tcmher) 
It ^ual to two Righi pnj5«» Then I fajr^ tl^at the 
I jiini^s da abd ^i; 4.o join fb together, as tb make 

one Right t,u^e(pia. fig^inyfrt- 1?) which is 

f]c^t from what hafh been fm^ For if on theCenter 
1 a you defcyjbe a Circle ^il^ce^ the two Arks db and 

» i^p will be equisil tp a Semifirpjc, becaufe the two 

Ahgles^^^and ^4^are fiippoCed to be equal to 
; two Rikht ones, Wherip^re thf Lines d a and c a 

will m^ke a Piameter, and Ciopfcj^uently be joined 

4ntooneRi^ht4^in,e. 

^ 2. If fromthe Point a you (ijr^w fpv.cral Lines, as 

ad^ aft ah^ ^K^tt 5?^« they wilt makedivejrfe 

Angles 5 aiad^U tfaoie Angles talen together, be they 

more ^r I^fs, ViU U equal to four 

Right ones. For *tis clear, all 

thefe Angles ipgetber do cQipp)eai( 

the Gicle 4 b ce^ whofc Circwm- 

feienc^ they divide ipto {is many 

Arks as tbere are Angles. Now 

all thefe (together ^re equ^ to four 

Quajrter? of a Qxih j whi^h is 

as mucb as to i^y, that all the Angles are eq.ual jn 

the whole tp^ur Righr ones; for Co many Rig.V 

Jingles do*lib epinpleac the QwIcp 
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j[f /(>, (?r frm egu^lThinp^ ypu ^dd or fikr 
tra& EiHohj^^fk^ &um$ mr:Aemainders mil 

15. The Veiiic^l or Oppo^tc Angles arc equal. 
Let tticre be two Right Lines V^<? and bac{&qffif2g 
or cuititJg oneanotifer ih the Tomfsi) I fay, the An- 
gle dae is equal to ^^r. For the Ark^i, with the 
Arkir, makes a ^emi-circlc 3 and 
fo doth the fame Ark ^i with thb 
Art de. Therefore the Ark . be 
muft be equal to de^ becaufe the 
Atkdb continues the fame, whe- 
ther it help to coibpleat the Seini- 
circle * wi th i e^ pr ti c (wbertfcfre 
being taken aw^y from botbj it 
mujl leave the Ark d ^ equal to b cl ^iit if the Arki 
be equal, the Jngki fubtended by ^h^m tnujt befo 
too^ and therefore the Angle d a e /f equal to ba c} 
-And j?y the fam^ Reafon theAngle dab will bec- 
qual toeac, ' ' , 

24. The Circumference of every Circle is (Jiip^ 
^ofi it to be) divided into3(^9 equal Parts, whicn arc 
if^llcd Degrees : Aod every. Degree into 60 Mi- 
nutes, every Minute into do Seconds, every Second 
into 60 Thirds, and ft on infinitely:" And to deter- 
mine the Quantity of eyeryAngle,,\^e compute ttie 
• Deg^rees that (the Ark^ which is its'MeaJitre) doth 
contain 5 v. ^r, WEehwe fpeak of An Angle of 
^0 Dcg. we mean a Riglit Angle 5 becauic the 
Right Angle contains the fourth Part of the whole 
Circumference, which is poDeg. the fourth Part of 
tgtfo. So an Angle of do Deg. is an Angle that con- 
tains two Thirds of a Right one. 

15 • degrees 
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25. ^Degrees are m/irked qitberr with Octr. «r 
fifualfy mth afinaft Cyfher (yUer tm laft Bguff^ a$ 
(To®. Minutes with a fmkll |Line>a J Wj Seconds wi3i 
twofuch, as io% Thirds with ttrcsfuch, as 15'% 
&c. So that 2j^=3a' 43'-, iff to be Wad, aj D^tpq^ 
32 Minutes, 43 Seconds.' : .^ 

2d. Two Lines arc faid to be parallel; ivKea they 
run always equi-difiant from - 
each other. Thus the two. ^ B .. 1^ 

Lines a b and e d are parallel, "i \ " '"f 
if they are equally diftant from J '\ "\ ^ 

each other in a p, in B D, b, ^^'^^ — 5 ^i 

^ i/, and i n all other Places. ' 

27. ThisDiftance is always meafured by a Pier- 
pendicttlarj as if from thePoint/i you jmagiiae the 
'Line aet6 fall perpendicular 6tiec^ as alfa doth 

the Line bd on the ftmc Line 5' We naturally con- 
ceive, that if Hiofc two Perpendiculars arc of the 
fame Length/or eqaal 3 the two Lines 4^ and ei 
are equally diftant from each other in thofe two 
Places, which as felfevident, and needs no Proof. 

28. Two parallel Lines, being continued ihfimte- 
ly, yet can never mee^ : For being always eqnally 
difiant, there may any where be drawn between 
them a Peipendicular eqml toaeor bd^ and conft^ 
.quently they can 'never mee^. 

29. Two parallel Lines have thd fame IncUnAli- 
on, one as the otheTi to 

any right Line that crof- r - > . .' f 

fes them both. <- /t - 

Thatis, tiieAngJe^ •. . ' /^ ; ^/z ' 
will always be equal to #J/A 

*, and c to d^U>r the ; y ^' -= — - 

interfering Line being / 

fuppofed inflexible, sls / 

is the Cafe of all Ma- 

theihatjck Lines, it (cannot bend to, or frtnu one 

Parallel 
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pmlld mw than it doch to or from the other : 
And neither of t^^ft Lines can alter its Pofition So 
tjiSjptSk of the Ooffiog Lines, for then the Paral- 
lenfin vould be deftfcyedi which contradi^ the 
floppcfitioD* 

j/kd this is the firft Property cfTaralBel Lines. 

JO. Whenever a Right Line cuts two Parallels, it 
makes with them eight Angles ; Of which four a b^ 
bg are external^ and the other bur, 
cd^ ef^zxt imemal, T^^ Ancles 
c and f^ as alfo 4 and^^ aie called 
Alternate. The .Angles <r and tf, as 
alio/ and ^, are called the internal, 
^lAofp^temtbefax^Siie. And 
the Angles df^ as alio ^ and e^ aro called the in- 
urnal Ai^ks on tie fame Side. 

A X I O M IL 

fhitsis efiMl $a a Thirds are. equal to ene 
anetber. 




A I . The Alternate Angles e and/miift be edual^ 
^M alfo e and i f for e is equal to the Vertical An- 

!;le b^ and b is equal to the internal one /, by the 
aft 4^rof. Wherefore c and/, being both equal to^, 
muft be equal to one another. 

The (ame may be proved of t and d, which are 
iwth equal to a. 



5*. When 
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%%.• Wh^Ai liw fiilk w m« mrtiM qboi^ it 
makes the internal Angles on A» mne ^ds aqmik 

I %,dNr/Angk>4wjiH/, uuciwl 

thf t wt^ efldujiit t» MO Riftbt oqc«. 
(>y 3k<&0 Ttoettfcfr/andf^^ toge- ^* 
tl^fif muift bo eqnol to irwo Ri^t 
oiHM» whkli ^a«;to be pr(Mied. 

eij^ to MmRikki 9m$ ^fgrcamii t0km tcgiftk^r 
are fo (by 20.) put d is equal taeifiiJ TJkfi^bfie^ 
and e are equal to fxo Right ones,) 

53. One Propofition is called the Converfe of an- 
other, when, after a Conclufion is drawn from 
fomething fuppofed in the Converfe Propofition, 
that Conclufion is fuppofed^ and then that which 
was in the other fuppofed, is now drawn as a Con- 
clufion from it. For £xample : We fay here, if 
two Lines are parallel (^a7zd a^mher crofs them) the 
Angles d and f tMpibcf» sre «i|ial to two Right 
ones: Where wr mpp^fe the I4MS to be parallel^ 
and from thenc^cour htdfei Amfe Angles muft be e- 
qual to two Rigbv ones. Art dbe Converfe is thus : 
If the internal Angles m titwfimte Side^ d and / to- 
gether, are equal to (iviK^Ri^ ones 5 then thofe 
Lines are parallel : Where, after we have fuppofed 
the Angles equal to two Right ones, we conclude 
the Lines are parallel. 

34. Converfe Propofitions in this Cafe are very 
true ; as that, if a Line cut two other Lines, and 
snakes the alternate Angles equal ^ thofe two Lines 
are parallel .-which 1 defire the Reader to remem- 
ber. 

55. If 
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95. If two Linci are parallel to a third Line, th^ 
are ^ to one another. 

Let the Line /i^ be parallel tocd^ and let efal'-' 

fo be parallel to the fame Line cd^ I fay, at is 

parallel to ef: For if you draw a 

g Y Line, as b df cutting them all three, 

J7 the Angle * will be eaual to d (by 

^ Jy 31.) and the fame i wsU be equal to 

^ /(by 31O becaufc efts alfo paraUel 

to e d. Wherefore the Angle b muft 
be equal to/.* Becaufe by Axiom z. if two T7)ing$ * 
are etfttal to a T'bird^ they are to one to another. 
But if the Anffle be =/, then the Line abU pa- 
rallel to ef (by 34.) 
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of Triangles. 

I Egure is a Space compared round 
' op all Sides. And if the Lines, 
which terminate it, are all Right 
ones, 'tis called a ReSilineal (or 
^ight Lined) Figure : If they are 
crooked, 'tis called a Curvilineal ^ 
and if they are partly Right Lines, and pai^tly 
Crooked, *tis called a Mixfd Figure. 

2. There are Plane Figures, which are Plane ^ur; 
faces, and there are Solid ones, which have three 
OimenfionSf. But we fpeakhcre^oi^ly.of Plane Sur- 
faces, or Plane Figures. 

3. AU 




3 • AH the Lkm which encompttft My t^ljgaMt^ t&- 
fcentogcthtr,m*ktthatwfcicb i« ciJkd tht lXitW» 
fe^eftce, Perimeter, or the GoaM& df tWe I^att. 

; 4. Of ill QifvHioeal or MikVI ^Jw«Kgute^ ki 
tJomttion Geometry, we conlfder property only the 
Qrcle, or a Part of a Circle, terminated on one Side 
Jb^ ap. Jbk^^d on tiiQ. other by oocor more Rigbt 

X . 5. Of Rtftilfaciil Figuk-ei, the nioft iinple arc 
Triangles, which are terminated by three Right 
lAntsland no mere) making as many Angles. 

If a Right Line (ABJ having one of its Ends or 
Poiptt J'^ A) in the Vertex or Tap of the Angle 
£ A D, be tnov^ dc^nwatds, wifch a Motion always 
patolttl t5 ft felf, fortfeat the Point A Aall always 
keep in, or touch the Line A E, until it come to be 
- .... aU. of It within ^tbe 

« I^* ^^ ^^^ Angle 

^ ;.. • : f E A D 5 that is, 'till 

;^- ••• ;;;•;:"?> it comcto fee in Ac 

r^ .V.'!!«.X».--'^^ Situation E F 5 that 
!!;!;iX^" • •• •v*^'*-;-*! L5ne fhall in itsMo* 

Sc^^^^-'-'^k ^^^" continually cut 

. •'.M- • j^ the Line AD, and 

' :j -••*•;•; "^^^^^ ht length defcribe 

•' P "Ni^T khe Triangle EAF 

^i '-••-»••••'•'''"'% Within the Legs of 

*5 Ac Angle $ as alfo 
fttirother equal to it 
(A F B) on the othet Si^e of rhte Line A D. t%e 
Parts of which litttr Triangle fha» cohtirttially d^- 
-creafe, as thofe of the fermet A E F, id contimlally 
Iftcrdaft. And Hie Lin^ AB fliAll alfodeftHb* wirti 
its Whole Length the <Jtiddrilattt'al Ffgdre A E F B 5 
which will be divided into two equal Parts by the 
Diagonal Line A F, 

''" ^ N. S. 



N; S, The Line A B nay br^sitet tlMr^jEri- 
t ^^fra&aA£thc2Vnis^/,lMx:AUl«ih^ll^ 
dircai the Motioti of thcCfefmcr. 

, ^. A Triangle, as ^, which hath ''■ 

^i^^Triaf^fifit have one Aflk. . X 
gle Obtoie, 'tiscalledaa Otmfe^ ■ a \ 

Mgkd one, aa i j and if 4tll its ' 

three AngkaTiire Acute, tia call- < 
tA m jicute-angkd Triangle, 
aac»- 

7. If 4 Triangle have all its 
three Sidesiineqi»l« 'tie Called a 
iTctf^f^as 1^. If fchath twoSides 
tqttal,*cUcaUed an Ififeehs^ as«: 
And if ill Cher three Sideamme- 
qtsal, 'tb called an ^/Zli/mi/ 
one, as/. , . v 

8- When two Sides nf a Triangleate canBinHt. 
they inay be called ki Xeyj^^and the tWifl 81^ 
Aay then be caUed tbeJE^». Bnt any onbSktl 
may be caltod^iheS^j)*, tt»fni%i^btaha9ui'mfij^' 

Mi imcb is m^t torn. r • ? ^k 

' 0. Ift«ve«y*ri|angle, the thwd Angles, tafcehi^ 
geiher, aire e^l:to two Right ones. 

Let theTriangle he ate : I fay, that the Angle a 
added to ihaAljgle r, added to the itogl^ F((^the 
Sum ojm three) are equal to two Right ones. For 
kt ^« br drawn parallel to the S^ft at^ ^ will 
thofc two parallel Lines be cut by the Line^j;^tod 
confcqupntly the alternate Angles c and d will 
t IT^ ?'m'i'^ Other (by i. 51.} Moreover the 
JLine^/JtaUing on, or cutting the famePamU^ 
^^ and a $, will make the two internal Angles on 
'- the 
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Ae&m^Side equal to iwe Right ones j thatli, a 

miitd toai^esat equal to.two BLlght AAglesfby i . 

. iji*): £ut the Angle a be contains 

th& two Angles b and 4. So that 

thc^ Angle d added to t added to d^ 

wiU\bc equal to.tw^ Ri^t oi^es* 

ifiut.^ being equal to d^ it will fbl- 

low/ thar^ added to ^ ^dded to c, 

or the Sxxm 6f all three together, 

Auft be equal to t^uro Right onesr Wluch was to 

be proved. 

10. If anyStde of a Triangle be produced, or 

- 'drawn out, the ekrernal Atigle 

(I ^ ^ill be equftlf to the two in« 

2 tierdal oppofite Araks (taken 

; rtgeiier.) Let the Triangle bo 

h ^"Ns^ -^^t whofe £afiitiQ A draw out 

jc\,toJ^ by which t]»ai^ anew 

' Angle, as e, will be mad^^ 

Whadbr )xf called iho £Memal Angle of t]^t Trian- 

l^c;.. Thcan I fay^fThtr that external Angle f , is Cr 

.^Sil toibothtbe ititersaJ ^ad oppQfitet)bes a and c^ 

^ For thofe Asifg^aimA c, together with b^ are <• 

^ qua! XQ two Ripxt .O0i^t<by the Precedent) and fo 

p alfo are e and /', by (i.zo.) . wherefoitt e muft.be e* 

qual to^ added toi^Jib^avfe tQgeither with t it 

makes two Right. Aii^^S, as they .do.' Q. £. O. 

t " COR'OtL ARlis. 




\ 



It . The Sum of the three Angles of all Triangles 

' 1. Vo Triangle can have above oni Right/ or 
Obtufe Angle. 

3- If 
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5. If in any Triangle, one Angle be Right, the 
other two mufl bq Acute. 

4. If in any Triangle there be on^ Angle equal 
to both the othor«, that muft be a Right One. 

5. If you know the Degrees of one Angle in any 
•Triangle, you know the Sum of the other two 5 for 
*tis what is wanting of 180°, and if the Sum of any 
two be known, the Quantity of the Remainder i$ 
known. 

6. Hence if two Triangles have any two Anglet 
refpeftivcly equal to one another, the remaining 
Angles muft alfo be equal. 

7. The Angle of an Equilateral Triangle x$jo£ 
two Right Angles, or f of one Right Angle, equal 
to 60°. 

8. Hence 'tis very eafy to Trifeft a Right Angle» 
by makirfg on one of the Legs an Equilateral Trir 
angle. ^ 

n • If a Triangle ABC hath two Sides, A B and 
AC, equal to two other ab and ac in another Tri- 
angle, and if alfo the Angle A be e- 

Sual to^ 5 1 fay, the third Side B C 
lall be equal tobc^ the Angle E e- 
qual to i, the Angle C to c, and the 
whole Triangle A B C to ^^ c. 

For if we imagine the Triangle 
ahctohe placed upon ABC, fo that 
the Side^^fhall lie ^xaftjy on its > 
Equal AB: Then muft the Side ac fall on its E- 
flual AG, becaufe the AAgle a is equal to A, and 
io the Point c will fall on G, and b upon B, and the 
G whole 
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whole Triangle 41^ con the Triangle ABC; be* 
caufe all things fo cxaAly anfwer, that nothing of 
the upper Triangle can fall befid A the under one. 

12. Figures whidb do thus meet, fit, or aofwer 
to each other exaftiy, when they are pkcod one 
upon the other, are called Congruous Figures, ^ia 
vmtuoTibi Cerjgrumt. 

And therefore the third Axiom is, ^u^fibi ma* 
tuo Coi7gruunt {unt ^qtiika y i. e. Thofe Figures^ 
which placed one upon another, do anfwer to» and 
cover one another exaftly, are equal. 

13. It is alfo true, That if a Triangle hath all 
ks three Sides equal to the tbiee Sides of another 
Triangle, aUthe Angles alfo in one, /hall be equal 

to thofe in the other t And ail the Space 

which one Tri9ngle contains, fliall be 

Cequai to that contateed in the other : 

^Asif AB beequal to 4^, ACto ac^ 

and B G to ^c; I fay, that the Angle 



t^ci 



h^ ~^A fhaJl be equal to tf, B to ^, and C to 

c^ and the whole Triangle ABC, to 
d i^eythis needs no other Proof. 

14. If the Angle A be equal to ^, the Angle B 
tp i, and the Side A B to ^ ^ ; Then fhall the Side 
ACbe alwaysewalto ac^ BC tobc^ and the 
whole Triangle ABC to a be: which iseafy to 
prove by the precedent Propofitiens. 

1 5. In every IJofceles Triangle, the Angles at the 
Baie, oppofite to the equal Legs, are equal. 

Let thel'riaagle be^^^, whofeLegs. 
ab and ac are equal: I fay, the Angle 
b is alfo equal to c. For imagine the 
Btifebc divided into two equal Parta 
in the Point i/, then will the Line a b 
(which let be Jrawn) make of the whole 
two Triangles, abd and dac^ which will have all 
three £ides in one, equal to thofe in the other : For 

ab 




I 
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S^ua) m do^ ^nid dri/ ii omuibom td both. WK^ft- 
ore (by t^'i).) «he whofe Tria»g!e ^ii is' ^({ttsd 
t^^aCf $MkA the Aiigle ^ is eqiufi to (; 5 which wac 
tc bd i)«ove4. 

x6. In tLnlfifceles Triangle, if a Line drawn from 
the Aftgle at tiie To^ do (^/^I7 #r) divide the Safe 
into two eqtral Parrt| it id both perpendicular to the 
Bafe, and alfa biffecli tb« Angle at the T6^. FcUr 
^vid. Eg. precedent} the Angle ndc ta eqisa) to (he 
Angle ii i^ ^ (by the laftj aiftd confequemly theymiift 
be both Right ones; and therefore the LiAe ddh 
perpendicular to the fiafe bc(i.t^.} and the Angle 
i^ ^ will be equal todat(hy the laft *Pfdj?.) 

1 7. In every Triangle the Greater Side is altrays 
typpoiite to, er fnbtendt the Greater Angle. 

in the Trianele ate, let the Side ^^ be len^* 
than ta^ then I fa^, tbeAngle ba c fnbtended by the 
Greater Side bc^ is bigger than the Angle r, whith 
is iiibtended by the Lefler Sidcf. For let b iht taken 
equal to b a^ then will ^ ^ ^ be ail 
j/ofceks Trhoigle ^ whofe Angle 
bad mil be equal to* ^^(2. 15.) 
But the Ai^le cah \s bigger 
than bad (Ti?e Whole being 
greater than the'Part^^nd there- 
fore muft be bigger than bda Cwhieb is equal 
b a d.) Now the Angle adb is an External Angle 
in refoeft of the little Triangle adc^ and therefore 
muft be bigger than the Internal one c (hj 2.10.^ 
Wherefore the Angle b a c being bigger than i, 
muft certainly be bigger than c 5 which was to be 
proved. 



18. Of 
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i9. Of all Lines that can-be drawn fix)m a Pdot 
given to a Line given, the ihorteft is the Perpendi* 
cular^ and they are all longer, according at they 
are farther diftant from it. Lee 
i the given Line he ad^ and the 
Pcint given j; \tt baht perpen* 
d^cular to d4^ let alfo^^ and 
^ id be drawn, I fay, that ^41 it 
thefhorteft Line that can poffibly be drawn from^ $ 
and (for inftance) it fhorter than be (or any other 
that canbeajjigned:) And I fay alfo, that bdU 
longer than be. 1 

For in the Triangle bac^ the Angle aim Right I 
One, and confequently bigger than either of the 
others becaufe they muft necefiarily be both Acute 
(by Cor. 3. of ^/, 10.^ Therefore the Side ^r is lon- 
ger than ^^ (2. 1 7O a> fubtending a greater Angle. 

So alfo in the Triangle dbc^ the Angle ^^^1 is 
Obtufe, becaufe the Angle bean Acute : And con- 
fequently the Side d b muft be longer than r ^, as 
fubtending a greater Angle (2. 17.) 

19. In every Triangle any two Sides taken toge* 
ther are longer than the third ; becaufe a Right 
Line. is the neareft Difiance between any two 
Points. 
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PROBLEM I. 

On a Line given, a.d, to make an jfngk B, 
^ ejual to a given one Z. 

Place the Compafles in r, the Vertex of the given 
Angle, and defcribe the Ark Rr 5 then keeping 
them at the fame dn 
fiance, fet one Foot in 
a^ one end of the gu 
ven Line, and with 
the other defcribe the 
Aik obd'^ fet Rr 
from d to b ^ and 
draw ab^ fo (hall 
the Angle bad ot 
B he equal to Z. 

For the Lejgs of 
each are Radii of e« 

?aal Circles, and the 
line b d wa$ taken equal to R r; wherefore the 
whole Triangles r R r and dbi muft be equal (by 
I ;.) and confequently the Angle a equal to $. 

PROBLEM II. 

Sence tie ^raSice of making all forti xflrian' 
gles, Equilateri^lj Ifofielar, or without a^ 
given jit^les or Sides^ wiH cafily appear. 
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PROBLEM JI|. 

A Right Lincy as P, hing given^ to dram 
tbra^ a, a Poita given^ fife Ltne Za, ^- 
rallel to it* 

Thfouflh 4 iftwAnj Line, as XX, tiwking aiiy 
° Angle, a«^, witk the 

gifcn line ; then mtkc 
the Angle Za X^sitoA, 
and Z a fhall be tha. 
Pamllel (bughe. 1 ... 

Fcur tfaieAicernate Anr* 
files ^1 and i aee equal b^. 
ConArufiion : Wh«m- 
fove Za is paralld tri> 
PA(by i.5i.)Q.E.D. 

PROBLEM IV. 

yi BeffiH or Divide a given Line cb /»/«" 
■^ ,' /w^ e^uai Parts in the Point a. 

Open the Oompaflcs to more than i the Length 

. of kac^ ^nd with th^4iftancc make 

jf at each End of baci two Pairs of 







<% 






f^.. interfering Arks^ as at e and ^ ; 

\ Thieai drawing^ the liine e ^, it will 
tfj^^ *>ifl«^ ffe« «ivcn Lipe in a. 

7^ For the Triangles b£4 
f zit equal (by %. 13.) Wh< 



given Lipe 

and deo 

Wherefore the 

Angle /^/'i^^ii;.' Therefore the 
Triangles ahi and adc will be &- 
qual alfo (by &. i j.) and coafequeptly ^^ is= to 

PRO- 
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Book II. ^Geometry. aj 

V PROBLEM V, 

By nmcb tie fame Method may a ^Perpenduutar^ as 
a d, be raffed in tbemiddk of any given Line^ or 
one may be kt fall from the Toint c or d, to the 
given Line 2LhCf and the Demoaftration is tlie 
£une in alK 

jind after the fame w^ of PraSice may the 
given Jngle hdc be biffeSed. 

* 

If fttting on&Foot of the Comp^fles in %^ you 
take d b equal to d c: And then fetting the Com* 
pafles in b and r» Arike the Arks interfering each 
•ther in e : So |hall de biffcA the Angle required; 
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Of Quadrilateral Figura and ^oly* 
mis. 

o 

HOSE Figures, whofe Sides are 
four Right Lines, and thofe ma- 
Icipg four Angles, arc called ^a- 
drilateralf or four-fided Figures. 

2. When theoppofite Sides are par 

rallel, the Quadrilateral Figure is 

called a Varalklogram^ zsa^ but if notj^ 

'tis called a Trafezmmy as B. 

gji When the Parallelogram hath all its four Angles. 

rrn m Klght, his cMed sl ReSanghd Varalle- 

'— T-' L-J Icgram 5 or, for brerity's fake, a ReSan- 

gk^ as c : And if the Auglcs are right^ 

and the Sides ari? all equal,'us called a S4^are,sLB^. 

4. If 
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4* If a Parallclc^rsan hath all its Sides equal, 
but its Angles unequal, then 'tis called a 
RbombuSj as e. / e / 

5. If a Parallelogram hath neither / / 
its Angles nor Sides all equal, 'tis called 
a Rcmboides^ as a. 

The Generation of all Parallelograniick Figures 
-will be cafiy conceived, 

if youfuppofethe Z)e- , A B_ C 

fcribent A Q to be car- 
ried or moved along the 
Dirigent A D, in a Po- 
fition always parallel to 
itfelf in its firft Situa- 
t!on. For then, if the 
Angle A which the De- 

fcribent makes with the Dirigent, be a right one, 
and A B be equal to A D, the Figure produced 
.^iH be a Square. If A C be longer or /horter than 
A D, theFigurc will be an Oblong or a Refiangle. 

If the Angle at A be oblique, only a Parallelo* 
gram at large will be described ; Which when the 
Defcribent is equal to the Dirigent, the Figure will 
be a Rb9mbus 3 if unequal to it, a Rbcmboides. 

CORALLARIES. 

L Hence 'tis natural to fuppofe, that equal Lines 
moving thro' the fame or equal Spaces, will de- 
scribe equal Surfaces. 

11. Equal Lines, with uniform or equable Motions 
(/. e. being neither accelerated nor retarded) in 64 
qual Times, will defcribe equal Surfaces : And if 
they do thus djefcribe equal Surfacee;, it muft be in 
jiqual Times. 

IIL Hence 



A 
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. III. Heoce alfo, if the Linens in a given Time 
£efcribe the Parallelogram A, and the equal Line i 

in the fame Time dc- 
^ y fcfibetheObltqueBarai' 

I ,..^ ,.\ lelc^ram B or C« whofc 

* ... y" \ Perpendicular AIt]t«49 
^ • •* \ C i i« the fame with that 
\ \ ofA:ThafeParallel*- 
/ grama viU be all ibre^ 
equal one to «Bother. 
Becauie the Oblique Motion, whkk tke Um f 
hath, whereby 'tiii carried either ^e the right or 
left Hand, is by no meana contrary to the direft 
Motion downward 5 and confequently, the Line k 
will move the fame perpendicular Diftance ia Ae 
fame Time, with an equable Motion, whether the 
I^ftter Motion be impreued upon it or not Wherq- 
fure^ 

IV. All Parallelogramick Figures, with equalBafee 
^nd equal Perpendicular Altitudes, muft be equal. 
6. In every Paralldogram, the oppofite Angles 

y^ ^j are equal. Let the Parallelogram be 

/o ,. I oc: \ fay, the Angle o i« equal to o 5 
ciL'''"ci ^^ ^^ Angle is equal to the altei"- 
nate one* (1.31.) and the external 
one h is equal to the internal one c (i. 51O where- 
fore is equal to c. 

7« A Line, as db^ drawn a-cfo(s 
/o ...y^ the Figure from Angle to Angle, ie 
r/, .'"'"'' cl <:alled the Diagonal and by ibmt^ 
^ the Diameter. 

8; Every Parallelogram is divided into two equal 
j>4rt$ by the Diagonal. The Diagonal* /^divides the 
Parallelogram oc into the two equalTriangles a*/^ 
aad #M For, i. The Angle o\\ equal to f (?.<^0 

a. Th« 
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, a. T he Angle obiU e^al to ^ i i (i . 31.) and 

I the Side bd U common to both tbefe Triangles ^ 

wherefore the Triangle obdis equal to r^/(^ 

*• 1 4-) 

^. In every Parallelogram,, the oppofite Side« arp 

always QQpal. '^ 

* Jpor (drat»ing the 2)iagon$l& b) the whole Tri- 
angle a,o^ will h« equal to xhfl^nSiTt^t h c d,hy the' 
fofcg^H^ Vr-of' And cqnf^quentlyi the Side c4 
xnult hp equal to e?^, and tiie.Side od to cb. 

10. Two Di^onals, 394 ^ and ^i, dobified each 
9ther in the middie at ^. .„ > 

For 19 the <wo Triangjet, aed and ^ e r,' the Side 
ad is cquaJ tp b^fs- 9-) The Angle ead is equal 
to€cb(.i^li} aiid moreover the^^- ^ 

r/V^ij Angles ^ e 4^ and ^ « ^ are equal F^ZPl 
alfo ( I . a iO Wherefore the 'vohok Tri^ j L^'^'^KL 
angle a e d /^ rejpe£iiveiy equal to the ^ '' ^ 
%^m«gk bee U. 14) And confe- 
quently, the Siae, de iscqu^l toeb^ and the Side 
4^ to the Sid^^r. The two Diagonals therefore 
bifledl each o^be« in the mkldle. Q. £. D. 

1 1 . Eveiy Right Line,' as f$^ paffing through 
the middle of ^ Diagonal ^divides the Parallelo- 
gram into two equal Parts. '^ ' 

To demonflrate which, the7r^^»/r/»? orlrregu- 
hr Quadril4teral Figure fgda muft be proved e.- 

3ual to the Trafezhim fg c b. And that Is thus 
one. I. The Triangle befU equal to theTrian- 
^tdeg: For the Side deU equal to 
€ * by the Suppofition 5 and the An- ^ f u 
gle efb is cgual to egd (1^.31.) and rXF] 
theoppoCre Angles at e are equal 5 jI^Jq 
whercftrc the Triangle efb is equal ^ 

to edg (2.14.) 2. The ffrcat Triangle abdht- 
q^al to bdc{:^, 8.) wherefore if from the Triangle 
abd you take away the little Triangle /^^, 

and 
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and inftcad of it put the Triangle e dg {which u 
equal to ith) you will have the Trafeziumfadg^ 
which will be equal to the Triangle a db : That is, 
to jufl one half of the whole Parallelogram (3. 8.)* 
which was to be proved. 

I a. If in the Diagonal d b you take a Point as«; 
and thto*it draw two Lines, bi znd fg^ parallel to 

the two Sides of the Parallelo- 
^ HIBIIWIIM gram, it will be divided by thelii 
ApiliiraH t ' into four \t&fParalkhgrants^ i. c 
-Kx^^H f ^5 ^S (which two are called Ac 
^ — . ^^C q>aralklogramsabotttthiI>iafneter} 

and ae^eci which other two arc 
called the Comfkmenfs. And thofe two Comple- 
ments with either of the Parallelograms about the 
Diameter, make a'Figure that is called a (rfro»7m^. 
As you fee in the Figure, where the Gnsmon is di- 
ftinguifhed by beinelhaded. 

1 3. In every Parallelogram the 0)mplementsare 
equal. We mufl prove mat eau equal to ec. 

DEMONSTRATION. ^ 

The whoIcTrianglc/l *i is equal to the whole 
idc{i.i,) antl the little Triangle e/* is (for the 
fame Reafon) equal to ebi. And- 
the Triangle bed \% alfo (by the 
fame) equal to e dg. Wherefore 
if from the two equal Triangles, 
abdsLXid idc, we take away equal 
things, viz. if from one we take a- 
way e/* and dhe^ and from the other ^^iand 
^g d^ there will remain on one Side the Parallelo- 
gram ea^ equal to the Parallelogram ec^ which re- 
mains on the other 5 which was to be proved. 

14. Parallelograms having the fame Bafe, and 
hcing between the fame Ptirallels, arc equal. 
_ • Let 
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Let there be a ParaUelogram bc^ and another off 
both on the fame Bafe ah^ ^nd let the 
Line c dj when produced, be fuppofed 
topafs by ef*^ fo that the twoParallelo- 
grams fnall be between the lame Pa- 
rallels, and terminated by them 5 that . J^ 
is, between the t wo Parallels cf and a b. ^ay then, 
that the Parallelogram r^ is equal to af. 

Vote a is equal to bd^ and ^^ S^^^^ ^^ ^f% /be- 
caufe oppofite Sides of Parallelograms, and the" An- 
gles at c and d equal (by 29. i.f wherefore the Tri- 
angle cae is equal to the Triangle dbf. Now if 
from each of thefe equal Triangles be taken the 
little Triangle /ipe, and to the Remainders be 
added the Triangle 40^, the Parallelogram sid 
will be equal to me Parallelogram ^/. Q^E. D. 

1 5 • Parallelograms on equal Bafes, a b and g h^ 
and between the fame Parallels^^ and cf^ are equal. 

For if we imagine the third Parallelogram //i to 
be drawn, that mall be equal to the ParaUelogram 
4 d^ becaufe on the fame Bafe ab with 
it, and between the fame Parallel ^ ^^ ^ 
Lines ^ i& and cf. And that Paralle- ^( l.x"?! | 
logram will alfo be equal to^/?, be- j ,. i:--'' L 



caufe it hath the fame Bafe ^/ with * ^ 

it (it matters not whether you reckon 

the Bafe above or below) and it is between the 

fame Parallels. Therefore he and b r, being both 

equal to the third Parallelogram/^, muft be e- 

qual to each other. 

\6. Triangks on the fame B^fkab^ and being 
between the lame Parallels, ^/and ab^ 
are always equal. 

The Triangle ^^^isequal to aeb: 
Becaufe if you imagine a Line b d 
ilrawn parallel to a c^ and another, as 
4j\ drawn parallel toae ^ there wiU be made two 

Parallclo* 
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Paralldograms acdh^ and aefh ; whkli being on 
the fame Bafe, and betweeh the fame PariUels, will 
be equal to one another (}. 14.) 

But the Triangle abcis the half of the Parallelo- 

Sam acdby ana the Triangles ^ e i$ the half of 
eParallelogram a efb (3. 80j wherefore (Jincetht 
Wholes are equals the Halves mtijl) andconfequcfit- 
ly the Triangle aebis equal to the Triangle aet. 
^17. Triangles on equal Safes ^ and between the 
fame Parallels, are alfo equal 3 as is very eafy to 
prove from (3. 15.) 
<^ x8. If a Triangle acb have the fame Bafe with a 

Parallelogram y and be 
alfo between the fame 
Paral! Is, ft/hallbejuft 
the half of that Paralle- 
logram. For it will ftill 
be equal to a bc^ which 
is juft half (3. 80 of 
abed. 

The Menfuration of 
•all Squares, Reftangles, Parallelograms and Trian- 
gles will be underftood from what hath been deli- 
vered above -y If you fuppofe, 

r . That the Defcribent A B 
or A C, before its Motion, be 
divided into any determinate 
Number of equal Parts j and 
the Dirigent (now fuppofed to 
(land at Right Angles with \t) 
into the fame oranyotherNum- 
ber of fuch Parts ^ for then the 
Motion of the Defcribent Line, thusmai^Vdoutby 
Points into Units, wiHdefcribe a Square (if the Di- 
rigent be equal to it) and a Reftangle, if it be une- 
qual. V/hich Square or Reftangle will be divided 
into as many Iktlc Squares as tli^re are Unit« in 

the 
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the ProduSof the Number of the DiviCon;, or e- 
f ual parts in one Line, multiplied by thofe in the 
other 3 That is, A B 4 multiplied by AD 4, pro- 
diKes 169 the Square of 4. And A C^ muldpiied 
by A D 4, produces 24, the Hedangle under A C 
tod A D^ So that what is a Produd in Numbers or 
in Arithmetick, in Lines, or in Geometry, is cal- 
led a Re£hngle. And therefore you will find the 
"X^tin Writers of Geometry, when A C is to be mul- 
tiplied by AD, not faying MultipUca^ hxittOuc 
AC in A D : That is, carry the Line A C along 
the Dirigcnt AD, in a Normal Pofition to it, YiU 
it come to end, and then it will form the Redan- 

![le A F = 44 J wherefore the Area of a Square is 
ound,by multiplyitt^the Side A B into itfelf. 

The Area of any Reftangle, as A F,. is found by 
multiplying the Side A C 
by AD. B 

And fince a Reftanglc f 

on the fame Bafe and of /: 



on rne lame x>aic ana or / : P 

the fame Altitude with a p^ / ^ 

Parallelos;ram is equal to /> 

it 5 to find the Area of 

any Parallelogram, as AB, yon muft multiply the 

Side A C by a Perpendicular, as P, let fall from the 

other Side to it. 

And fince every right-lined Triangle is the half 
of a Parallelogram or 
ReSanglc of the ftme p^ 

Bafe and Altitude: To /v 

find the A rea of the Tri- / \ \^ 

single A B C, you muft Y \ p >s 

multiply any Side, as BC, g / • _\ 

by a P^erpcnpicular, as P, ^ 

let fall to it from an op- 

pofite Angle, and take half the ProduS : or if ei- 
ther P or B happen to be even Numbers, multiply 

ond 
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one fey i of the other, the Produft j« the Area of 
the Triangle. 

19. A pentagon is a Figure having five Sides and 
five Angles. 

If all the Sides are equal, and confequently the 
Angles, 'tis called a Regular pentagon. 

20. An Hexagon is a Figure of fix Sides and An- 
gles, an Heptagon of feven, an Offagm of eight, S?^. 
which are all called Regular when they have equal 
Sides and Angles. 

21. A 1Polyg07j in general fignifies any Figure of 
many Sides and Angles ; but no Figure i$ called by 
this Name, unlefs it have wore than four or five 
Sides. 

22. Every Polygon may be divided 
into as may Triangles as it hath Sides^ 
if any where within the Polygon you 
take ' a Point, as ^, and fiom thence 
draw Lines to every Angle ab^ a c^ 
ad^ &c. they /hall make as many Tri- 
angles as the Figure hath Sides. 
25. The Angles of any "polygon taken all toge- 
ther, will make twice as many Right ones, .except 
foar,as the Figure hath Sides, v. gr. If thcr Polygon 
have fix Sides, the double of that is 125 from 
whence take four, there remains eight. I fay, that 
all the Angles of thatyo/^;^ <};/,viz. b^c, d.ej', g^ tzkcrt 
together, are equal to eight Right Angles. For the 
Lines ab^ac^ad^ ^c. do divide the Figure into fix 
triangles 5 the three Angles of each of which arc 
equal to two Right ones (2. p J fo that all their 
Angles together make 12 Right ones. But now, 
each of thcfc fix Triangles hath one Angle in the 
. Point /?, and by it they compleat the Space all round 
the faid Point. And all the Angles about that Point, 
are equal to four Right ones (1.22.) Wherefore 
thofcfour being taken from 12 {Tl^ Sum of the 

Right 
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Right Afjgles of all the fix Trifliighs) leaves d0hr. 
the Sum of the Right Angles^ of the Hexagon, 
which make 8 times po, or 72© degrees ; and there- 
•fore each Angle muft be % of that, vi%. izb De- 
grees. 

^^V^A^ ^J^ell^^ufe hath plainly twice as many 
Right Artgl«»w it h^thSldii^'ejcceptfcmr. ^thich 
wa« to be pftw^. 

COROLLARY. 

^^il the external Jagk^^4^^}^bt4wed 
are equal to jiijijour ' -^ • . 

Right Ones: Fbrd^haw- 
ing out the Sides, as in 
the Figure, 'tis plain 
the internal and exter- 
*4lAfiglefieogfetli«wMl- 
make twice as many 
^igbf OA^HSi^e^Fi- . 
%{^^ h^cJl ^e0^ i§rtfit' 
the internal Angles are 
equal to all thofe, ex- 
cept four(by thisyrc?/.) 

Wherefore the external Angles muft make up thefe 
four, and no more. 

24. A'pofygonmay be divided alfointo7r/^»^/ej, 
by drawing Lines from Angle to An- 
gle. But then the Number of the 
Sides will exceed that of the Trian- 
gles. And hence the jfrea of any 
Right-lined Figure may be found, by 
rtdtjcing iiinto Triangles, and then finding the J- 
rea of each Triangle feverally, adding all into one 
Sum. 
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P R O B L E M I. 

Op a gru(n Line a b, tg make a Parallel fgrM^^ 
having an Angle equal to a given Angle A. i 

Make the Angle c^^ ssA. Then take ab in 
yqur Compafles, and fetting one Foot in c^ ftrike 
anArky as d : Next ts^e the Diftance ac^ and plac- 




ing one Foot in J', crofs the Ark vad^ drsiw cd 
and ^^, and it is done. 

And thus alfb may the Line cdhe drawn parallel 
to ab^ thro' a Point afligned, and any Parallelograxxi 
feadily be dcfcribed. 



PROB. 
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A Triangle a b d ieing given^ to make a ParaU 
klogram equ^l to it, which pall have a given 
Angle e^ual to A. 

fiiTe^ die Baie of jthe Triangle in c : M^ke the 
Angle c dezzz A^Aiio'thfi Vertex a draw ii? paral- 




lel to the Bafc b L Make- ae:=cdy and draw ^(?. 
So will ceht the Parallelogram required. 

For being on but half the Bafe, and of the fame 
Height with the Triangle, it will be equal to it, by 
«he i%th of this Book, and its Angle cde\% eq^ual 
to A. Q.E.P. 

P R O B, HI. 

On a Line given^ as L, to make a Parallelogram 
oqual to a given Triangle cbe, and having an 
Angle equal to an Angle given ^ as A. 

Make the Parallelogram d o equal to the Trian- 
gle, an(d having its Angle iP = A , by Problem the 
P z laft. 
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laft. Then produce /o, •«!! o tn become equal to 
li, and draw out de^ 'till en he alfo equal to L. 
Then draw the Diagonal no^ producing it 'till it 



__i — , 



^. i. 




mee^ith df^ alfo produced to f. Then draw 
fk z=idn^ and nk=zd/\ and that will compleat 
the Parallelogram /f^ 5 in which the Complement 
g m will be equal tofe^^. 13.) which is equal to 
the Triangle cbe. Q. E. F. 

And thus *tis eafy to make a Parallelc^ram equal 
to any Right-lined Figure given,^ by reducing tnat 
Figure into Triangles, iSc 
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BOOK IV. 



Of a Circle. 




\ Line is faid to Tottch {or to be alan* 
\Z^t r(?)a Cii^le, when, 
[though produced both 
' Ways from the Point 
of Contaft, it will on- 
ly touch it, and notcl- 
cut or enter vi(ithin it. Thus the Line 
a touches the Circle C, as that Circle 
C doth the Circle D 5 but d enters 
within the Circle, and cttts it, and is calkd. a Se- 
cant. 

2: If a Right Line enter within a Circle^and cut 
it into two Parts, tliofe Parts are called Segments: b 
is a Icfs Segment, and D a greater : That ^art of' 
D 3 . Us€ 
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cial Names. The Line TR i« ca jle4 tHc Tangent of 
the Ark RS (whiahfiijf^pofe 50°) TC is called flw Se- 
cant ofthc fame Ark of 30% and the ^l,ineS» is calle4 
the(^Right) Sine of the fame Ark. RC is by fomq 
callc4 the whole Sine, but moft ufually the Radius, 
And « R is called the Verfed Sine of the f^me Ari* 
10. If in the Circumference of a 
Circle, you take two Points, as a and 
^j and from thence draw two Lines to 
the Center c^ and two others to any 
Point, as 4^ in the Circumference 5 they 
will make two Angles, of which ^^^ 
is called an j^^jgie at the Center^ and 
ad h ari jungle at the Circumfere72C^. 

1 1 . The Angle ap the Center acbh always dou- 
ble to one-^t the Circumference a db 
i, ^ {jvfift'ing "xith it m tkefarae Jrk a b,} 

Of'xhich there are three Cafes. 

I. If one of the Lines, as d b^ pafs 
thro* the Center c^ then 'tis plain the 
external Angle acb (2. 10.) will be equal to both 
the internal and oppofite ones /rand //taken together. 
Eutthetwo Angles 4^ and /5? are equal, becaufe 
ac /<jsan Ifofcele^ Triangle, whofe Side i? c is equal 
toe d (ji. 15.} Therefore the Angle cat the Center 
being equal to both, Is double of either alone : That 
is, double to i. Q. E. D. 

K. If neither of the Lines i^, de (^whichform 
^ tbe'/tifghat the Qrcufnjer^nce) pafs 
'tbjro^th'e; Center if; (btitfallbcthonthe 
[ame^'SidtSfihe ^iamter) Let the Pia- 
y mtxctdceht drawn. Y hen will th^. 
^^ whole Atigle ace (ar. the Cefft€r)hG 
'^^J^yAovhl^ to th^ Angle ade (^t \he Cir- 
"' " ,, ' cumference) 





Book IV. (?/ G E o M E T R y, 4j^ 

cwrnferencc) by what was prove4io the $/ft Cafe. 
Alfp th? Angle ^^^isdomblc tp ^ 4^^, by the fam^.. 
Wherefore if from the Apgkic^, we takeaway 
that b ce^^^tid fromtfae Angle ^^^, which is thohalf 
Q(a Q e, w^ tajce away taci whkh ajfo if thehglf 
o^bce^ the remaining Afigle4^4f ^ oauft be juft thp 
hglf of ac k For *tis as plain a$an Axioip, that if 
one Quantity he double to another^ and you take 
away from the Bigger, juft the Double of whatyou 
take frpm th^ other, th^R.em»inderof the 3igger 
muft be doable U> the Remainder of the LeiT^c^ 

III. If the Diameter fall between the Liivcsform- 
ing the Angle^at the Circumference: 
Then will^ a$ before, the Angle ac ^ 
be double to ab e (by Cafe i. of this) 
and the Angle ec:// will be double to 
ebdhy the fame j therefore the whole 
Angle acd muft be double to ab d. 
(So that in a,ll Cafes the Jfngk at the 
Center is double to om at the Circumference^ if they 
hoth ftand on thq fme ^rk^ or ('vohich is all one) are 
in the fame Segment. 

12. All Angles (in the fame Segment or) infilling 
on the fame Ark a b^ are equal, let 
them terminate in any Pa^t of the 
Circumference whatfoever. 

For the Angle^i^^will be equal to 
ae b^ becaufe each is the half of the 
Angle at the Center a c b(/^, ii.) 

15. An Angle at the Center ^^^, 
flandingonhalFof the Ark ae b^ is e« 

5|ual to the Angle a db at the Circum- 
erence, flanding on the whole Ark ; 
for c is equal to twice x 5 (by 4. 11.) 
and X ise^aai to o, that is to half ah d, 
(4. tf . and 4. S.) Wherefore c isequal ro a d b. Q. E. D. 

14. The- 
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14. The Angle ad if ftanding on the Semi-clr* 
coinfereiice aeb{or hivg in the Semi^circle a d b) 
g i& a Right One. Let c ^ be drawn bif- 

fe£ling the Semi-drcainference a e b^ 
^ , then is (by the Precedent) the Angle 
^K » y^h ace at the Center, (landing on half 
a Semi-circle for on a Quadrant) e- 
qiial to adb at the Circumference, 
which flands on twice that Ark, Or 
ort a Semi>circle. hntace is a Right Angle s 
wherefore adb (its equal) muft be fo too. 

COROLLARY L 

Hence is derived the Common Pra6tice of JErcft. 
ing a Pcrpedicular, as a b, at the End of a given 

Line. For opening 
the Compaflcs to any 
convenient Diftance, 
let one Point in c^ 
and with the other 
dra^ the Ark^^*^, 
tutting thegivcnLinc 
ind-^ then a Ruler 
£ J i_ T^ . . '^'^ frow* dtoc /hall 

find the Point a which is perpendicularly over b • 
For the^Angle db a, being in a Semicircle, is i 
Ivight One- * 
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Hence alfo arifca this expeditious PraSice of 
^Irawing from a Point given, as ^, a Tangent, as tf^, 
to a given Circle. For joining the Points a and d. 




the Center of the Circle, biflcft their Diflance a d 
in the Point c: On c, as a Center, deftribe the&- 
micirclc abd : So fhall ab htz true Tangent, bc-» 
caufe the Angle abd being in a Semi-circle, is a 
Right One. 

1 5. The Angle abd in a Segment lefs (thana 
Semi'Circk) is Obtufe : Bccaufe the 
Art aed being more than half the \y 
Circumference, its half, the Ark ae^ /j 
muft be more tl^an 90® 5 therefore ( / 
the Angle a b d^ which is equal ta a^^ 
ace (4. 1 3.) muft alfo be more than 



50% 



that is obtufe. 
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Id. The Angle ab d made in a Segment greater 

than a Seipicircle, is j^Qtite^ 

'kf^^-^.^ For 'tis equal to the Angle ace (^. 

//\\ I ?•) whofe Mcafnrc a e being the 

f y^<?\ j half of ^ e d^ an Ark left than a Sc- 

ir r \j i micircle, muft be \t{s than po*. 

^-^-^ And therefore abd islefsthan 90". 

(i. ej Acute. 
17. If a Right Line,as^ b^ touch a Circle, as in 
the Point a ; and another Line^as ^7^, cut it there ; 
The Angle ba ^fhajl be equal to h^ or any Angle 
made in the oppofite Segment a he. And the Angle 
tf ^gfliall be equal to/j or any An- 
gle made in the other Segment 
efa. 

For, drawing the Diameter ad^ 
which will be perpendicular to a b^ 
(4. 9.) (and a/fo tie Line d e :j The 
Angle aed wiil be a Right One j 
(4. 14.) and CQnfcquently, becaufe the three An- 
gles of every Twattgie are equal to two Right * 
Ones, (^2. p.) The Angles ^i, together with d^ muft 
tftakejuH another Right Angle. 

But that Angle d^e^ tpgethe^r with e ab^ doth 
makQ alfo a Right One, b^cs^ufe the Radius c a is 
perpendicular to th« Tangent^*.- Wherefore take 
away e a d frcm both^ and then eab mil remain e- 
qttalto^^ and conftqueRtly tt!»^, or to any other 
Angle in that S^ment a h e, or that ftands on the 
fame Atkefa: For all rhofe Angles iare equal (by 
4. laO The Angle 0a b therefore is equal to )b 3 
which isthe firft: Partof the Propofifjon. 

We muft next'prove the Angle gae to be equal 
to/j which is. the other Part*. 

In the Triangle afe^ all the three Angles <?, /and 

a^ arecqualtotwoRighrOnesCz.p.) And the An- 

gh^ is equal to fa b^ by the firfl Part of this Pro 

^ pofitio- 
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pofition ; (or fa may be confider*d as cutting the 
Circle in the Point a^ where a b touches it, and con- 
fequently/tf ^ will be equal to any Angle that cam 
be made in the oppofite Segment ahdef^ and 
therefore to^. Now the two Angles e af^ zndfaf^ 

Sat is e) together with/i are equal to two Right - 
es, (2. p.) and foare af^ and fab taken toge- 
ther with gae (i. 20.) Wherefore the Angle /is 
equal to gae. Which was to be proved . 

18. Every Quadrilateral Figure,asrfffyir, infcrib- 
cd in a Circle/hath its two oppofite Angles taken 
together (as^addeid to/) equal to 
two Right Ones. 

For it thro' the Point /?, there be 
drawn a Tangent, as^ ^, and aDia- 

fonal, as e a^ the Angle At / will 
e equal to gae (4, 17 J and the 
Anale ^^^ will beequalto //C4. 17.) 
And confequently the two Angles,^ a e stnd- e dby 
being equal to two Right Ones (1-20.) the Angles 
d and/ taken together, muft befotoo. 

After the fame Manner might the other twqop- 
pofite Angles,. ///i/ anddejy be proved equal to 
two Right Ones, by drawing another Tatigent 
thro* the Point/. 

19. The Converfe of this Propofition h alfo ma- 
nifeft^ viz. That if any Quadrilateral Figure havtf 
its opDofite Angles equal to two Right Ones, it 
may then beinftribcdi in a Girclej that is,, a Cir- 
cle may be made that (hall touch or pa& thro' all 
its four atigular Points. 
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ao. A Rcftilincal Figure b feid 
CO be circumfcribed about a Circle, 
when all its Sides touch the Circle 
without cutting jt. Thus the Tri- 
angle daeiB circumfcribed about 
fhe Circle ^g/ j becaufe every §ide 
of the Triangle touches the Circle 
in^,gand/. 
zu A Figure is fkid to be Infcribed in a Circle, 
when all its Angles are in the Circumference of that 
Circle, as the Triangles bCy in the following Figure, 
fti Every Triangle, abc^ may be infcribed in a 
Circle 5 for if two Lines, as^^ they 
e /, are drawn perpendicularly bif- 
fe&ing the Sides h a and c b^ they 
will crofs or meet each other in tl^e 
Points, on which^ as on a Center. 
a Circle may be drawn which (hall 
pafs through b. And I fay alfo, 
diat that Circle fhall pafs througb a and c. 

For, !• The two Triangles eib ai^d eia are Cr 
qnal 9 becaufe 1 b is equal toi ti bj the Suppofitl- 
oti, the Side I? iiscommon to both, and the Angle^ 
at / are Right. Wherefore the Side eb is alfb er 
^ua) to ea (2. 11.) 

II. And for the fame Rcafon tbeT^riangles eh c 
dnd th hmcfybe prcveiequal^ andconfequently, the 
Side e c alfo will be equal toeb and to e a. But if 
thofe three Lines are all equal, the Point ^, where 
they mttt^ muft be the Center of a Circle of which 
they are Radii : And therefore the Triangle is cir- 
cumfcribsd by a Circle. Q.E. D. 

Jftd thus may a Circle be made to pafs through any 

three Toints^ iftkey be not all in a Right Line. 

-^^^ 2 J Every 
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23 Every Triangle m^y ba*^ s Circle ifffcribed 
in it^ at l>e circumfcribed ^bout one. Vid* Fig. in 
Jrt. ao. 

For drawing the Lines ae andei, bifieSing the 
Angles^ and ?, and from the Pcrint e, where they 
crbls, lettipg fall the Perpendiculars (to (he Sides 
of the Triangle) e^, ^/ and fj^^ I fay, that if you, 
draw a Cirde.onthe Center e through b^ that Cir- 
cle lh|ill touch all the Sides of the Triaiigle in the 
Ppints ^, /and g. 

For, I. The two Triangles a ef and a e bare e- 
qual, as having the Side a e common, the Angles at 
^and b Right, and thofeat iiequal(by theSappo* 
fition :) Vmerefore^ b is equal to ef. (2. 14.) 

IL By the fame Method e g nay be proved equal 
alfo toef, (that is tp e b) fo that thefe three Lines 
being ^1 equals aCiicle will pafsthrough their three 
Extremities, of which Qfc)e they will be Radii ; and 
being alfo ail peroendiciilar to the Sides of theTri* 
angle, the faid Sioes are Tangentt fo that Qrcle'(4* 
5.)and therefore do circumicribe it (by 4. 18.). 

94. Every Polj^on circumfcribed about a Circle 
js equal to a Remngled Triangle, one of whofo 
Legs fhall b^ the Radius of the Circle, and the 
other the Perimeter (or the Sum of all the Sides) 
pf the Polygon. 




^ r r F _F F F 
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-Let the Liiie F A be e^iHll to the R^dltls/i^, and 
to it, at &>ghf Afigks, AtStw the itiRhke Litfe 
ABCD, ^c. out of which take A £^ equal te^i, 
« B equal to ib ^, B / equal to b t\ mA i C e^iiil to 
i 6, &c. So that the vt^hdle Line ABCDEA may be 
cqital td th^ whote. Cotfipfifs, oi ^eTimiftr df the 
. Pcflygen dbedia. Am Ataw Ft patdllel to A A, 
lb that All the Pei*pehdktilars. F*, Pf, P *, &e. 
maybe equal td the Radius/ *% tfff^ fee. 'tis 
then jplain, that the Triangle AFSwiH be equal to 
the Triangle afbin the Polygon, and the Triangle 
BFC, tobfe 5 artdalf^CFD to €f4, kc. So that 
all tlicfe Triangles tftkeh together will be ^ual fb 
^tllthefe m the Polygon, bt tothewhdle Pdygon. 

Suf the Triaf^le FA A is equal ^ all the fi^e 
Triangles within the Parallels 5 becaufe drawing the 
Lhies HP, CF, DF/ ^6. the THangfe fAB *^ill 
he equal to FAB, FBG td FBC, 6fc- f j. id.; 
Wherefore the THangtc FA A H €qml i6 m Poly - 
gdfi, t^hich ti^as to believed. 

15 fivcry regbWr* P6fy|oii yb eqtfrfl to « ttdftitft 
gled Triangle, ofteef whoft LegifcthePetithet^ 
^f the Pofygort, and theeffiier a Fet^!ldictHfti^*^wli 
fromthe Center toone of the Sides of the Polygon. 
The I^roof 6f which is the fa*re mla^ in th6 |>re- 
<rcdent Propofitioh: F6^ a» the P^tptrtiievAkti f », 
fiy fk\ &c. ate t^wif,, ^r.- ieem Ujl FigtsH. 

Wherefore the Jreaof every regular V^onh f^nA 
iy multiplying the perpendicular let fall from 
the Center of the\infcribed Circle by any me Side 5 
and then multiplying the half of th 'pradu£l by 
the i^mb$r of the Sides. 
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a6. Bvery Polygon circumftribcd about a Circle, 
18 bigger than it$ and every Polygon infcribedy js 
lefs than the Circle 5 as is manifefly becaufe the 
thinjg containing, is always greater than the thing 
contained. 

27. The l^erimeter^ or (as fome call it, tho'im- 
properly) the Circumference of every Polygon cir- 
cumfchbed about a Circle, is greater than the Cir- 
cumference of that Circle $ and the Perimeter of 
every Polygon infcri bed, is lefs. 

a8. If in any little Segnient of a Circle, you in* 
fcribe an Ifofceles Triangle, zsaba % fo that abh^ 
equal tobc^l fay, that Tri^^igle fhall 
be greater than half that Segment* 
For if you drawa Tangent ebd^ which 
fhall be parallel to ca^ and which 
fhall be, as r i? is, perpendicular to the 
Radius ^/j (4, 5.) (4.6.) And th6n 
compleat the Rectangle ad ec^ that 
Reaangle will be greater than the whole Segment 
acb: Butthe Triapgle^^r, is the half of that 
Parallelogram (3. 18O And therefore muft be 
greater than half the Segment a be. 

2p. Let there be a Tangent ^^^, a Secant/ r b^ 
a Chord a r, and another Tangent ^i ^ I fay, that 
the Triangle dbc'ia mote than half the mixt Trian- 
gle acb, comprehended between the Lines a b^bc^ 
«nd the Ark of the Circle a c. For in 
the Triangle dbc, the Angle r, being 
a Right one (4. 5.) the Side d by is 
longer thzn dc (2. 17.) That is, than 
da ^ which is equal to^r (4. f.) 
wherefojre the Triangle bd c (havifjg 
a longer Safe, but the fame Height 
'with a d c) muft be greater than it ^ 
as may be colleSed frtm (3, 7.) And 
therefore it muft be greater tbap the 
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half of tbe whole Triangle ack But the Triai^le 
acb/iB greater than the mixt Triangle, made by 
the Ark a r, and the Right Linea, a b and ac^ and 
therefore the Triangle bdc^ (which it more than 
half ofac b) muft be greater than the half of the. 
mixt Triangle a be. Qi B. !>• 

30. From thefe two lafl Pofitions,it fellows, that 
by multiplying theSidesof Polygonaiyoumaym^O 
them forircz/^^c^nisffi about, ori>^i^iin Circlea^ 
that the Difference by which the civcua^fcribed ex«> 
ceeds, or the infi:ribed wantc of the Circle, (hall be 
as fmailas you will : Becaufe if from any Quantity 
whatever, you take more than the h^, and Irom the 
Remainder more than its half, and againfixun that 
Remainder more than its half $ you may by doing 
this very often, atlaftcome to leave a Remainder as 
fmall as you pleaie ; as is felf-evident. Thus (Se^ 
the z'ith Figure) after a Triangle ia infcribed in 4 
Circle that fhall be lefs than it by the three great 
Segment?, you may inifcrlbe an Hexa^n that IhaU 
exceed the Triangle by thoie three Segments, hut 
fhall be le(s than the Circle, by the fix little Seg* 
ments that are left white in the Figove. 

But thofe fix white Segments taibBatosethei:^ do 
not contain fo much Space as the half of the thfce 
former (haded ones, (4. 28.) After thisyousaay al«- 
fo infcribea iHiodecagm^ which willbelefler than 
the Circle by 12 fmaller Segments: which 12 Seg- 
ments will ftill belefs than thehalt of the fix Seg- 
ments of the Hexagon: And thus may you, by ia- 
creafingthe Number of Sides of the Polygon, lefieo 
the Difference by which the ciccumlcribing Circle 
exceeds it, as much as you pleafe. Solikewife on 
the other Hand, you might have firfl,circumfcribed 
a Triangle, then an Hexagon, and then aDuodeca- 
gon, ^c. {and have madey that way, ti^jDiffmnce 
betijoeen the circumfirilnng ^efygm and tbe Circk^ 
-^s fmall as you "jcould.) 51. Every 
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3i.£vay Circle is equal to aReOangled Tri* 
fttigle, one of whdfe Legs is the Rtilitts,«iid tiie other 
a Right Line equal lo tfaeCittumference of theGir- 
cle* Fot fuch a Triangle will be greater than any 
Polygon iflfcribed^ andlefs than any Polygon dr* 
eiH&icribed» (byH» ^5) ^^> and £7of thisfourck 
Book.) And therefore muft be e^aal tb the Circle:. 

¥m fhotiki It he greater thah the Circle, be tto 
Excefias little as it tvill, a Polygon may be i^J 
ciimfcfibed^ arbdfib Difference ftom the Circle fhaJl 
be yet lefs than the Difference between that CifclS 
ana the Redangled Triangle, and that Polygon 
will be lefsthan the Triangle, Mtkliisabflird. And 
if it be faidtbtt this R^aangkd Triangle it itCs 
than the Ciivle, sm iiyftribed Polygon may be ma de^ 
wfcieh fh^ be greax^r than that Triangle, which is 
iitfpoffii^le. 

' Thi» kiftd of t>en^onftratron, which We here 

• ttfe,.atid wfech iaeatled Reiu^ioadJbfurduniJive 
. * ad Impiffibile^ is oift; of the fineft Inventions of the 

\ • Ancients: Andon it U founded alhheG^ow^r/y of 

^ IndMJIbks 3 fo that I cantiot but much v^Ohdec 

• feme of Ottf Modern Authors ftiould rejeft it as 
J * indiraA anddefJeienr. Butif we muft arrive to 
J • fuck a Point of Ni^nefs, that wccan't bear any 

• DemonffhiifioAjUntef^it be Dif^ and Pofirive ^ 
I • 'tis eafy enough toghrc this before us foch a Tani^ 

• as fhall render it Regular and Direft. 

[ /• For tliis cannot* but be admitted as a PrincJj^d y 

• ThftifPmdeterm'^au^imrtieiuandharefbdf^ 
^ ^ that every other imaginaifk ^lamityj psh^b it 

• greater or lefs than a, is alfo greater or lefs than b ; 
J - • th^e tm>:^uahfrfm a afid b m^fi be eqmi. Art4 
f * tU^Pnd^ipJebdibggranted; which is in a Marnier 

• felf evident^ it maydircftly be proved that thfe, 
Jl * TriangJe(biffore-mention'd)!seqtialtotheCircl€5 
, * BeCBufecfwryimaginftUetniGilbedFiflurey which 
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* 18 lets than the Circle, h alfo iefs than the Tri- 

* angle : And every circnmfcribed Figure greater 

* than the Circle, is alfo greater than the Tn^uigle* 
This is that which is called the Quadrature of 

(or fquaring) the Circle, which confifts in finding a 
Square, Triangle, or any other Re£tilineal Figure 
exadly equal to a Circle. And this would eafily 
be done, could we find a Right Line equal to the 
Giicumference; as is plain from this laft Propofi- 
tSon. But fuch an £qttality is not to be found Geo- 
metrically. 

To find the Area of a Circle. 
Since the Circle is equal to a Right-angled Tri- 
angle, whofeBafe is the Radius, andthePerpendi« 

cular a Line equal to the 
Circumference^ balf the 
Produa of the Radius 
into the Periphery, will 
give the Area of the 
Circle. 

InPraflice, therefore 
fay, either as 7 : to 22 
:: So is the Diameter in 
Inches equal Parts, ^c. 
^ the Circumference, or more nearly and without , 
Divifion, £iy, asioooisto;i4i :: So is the Ra* 
dius of any Circle in Inches (fuppofe p Inches) to 
a8 atJp, which therefore will be Semi-circumfe-- 
rcncc ; And this multiply*d bv 9 Radius, gives 
1154.421, for the Area required. 

Jbr the Area ^fa SeSor or Segment of any Circle^ 

Since a Circle may be conceiv'das an Aggregate 

of an infinite Number of Ifofceles Triangles, whofe 

CQmmon Vertex is the Center 5 any Portion of the 

. f^ripbety) as i c, being confidered as a firaic Line, 

and 
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and the Perpendicular a e let fall, the Area of the 
Se3or mufl be half the ProduA of the Ark be into 
the Radius ae^ and if from the Sefior you take the • 
Area of the Right-lined Triangle abc^ there will 
remain the Area of the Segment bee. 

^ 2. If a Right Line could be difpofed into the Form 
otthe Circumference of a Circle, it would contain 
more Space than any other Figure, or Regular Po- 
lygon whatfoever: Suppofe the Circumference of 
tneCircle, abcdy to be difpofed into the Form of a 
Square, or into any other Regular Polygon: So that 
all the Sides eg^ ghyb /, and i e to- 
gether may be equal to the Circum- 
ference^^ r/^ 5 I idy> the Qrcle is 
greater than that Square. For the 
Circle is equal to a Reflangled Tri- 
angle, one of whofe Legs is the Ra- 
dius/^, and the other the Circum- 
ference. And the Polygon is equal 
alfo to fuch a Triangle, one of whofe L^s is the 
fame Circumference /I btd^ot the Sum ofthe Sides 
geib^ and the other Leg is the Line fo (4. 25.) Buc 
as the hinefo is Icfsthan the Radius/^, fo the fe- 
cond Triangle, which is equal to the Polyg6n, muft 
be lefs than the firA, which is equal to the Circle $ 
and therefore the Square or Polygon muft be lefs 
fhan the Circle, which was to be demonfirated. 

' And this is what we mean, when we ufually 
* fay, that of ^erimetrical Figures (or which 
^ have equal Terimeters or Circumferences) the 
^ greateft is the Circle. 

Before we go to Solids, I thought jtproper to 
i;ivethe Learner here, thismoft noble Theorem of 
Pythagoras ^ becaufe, tho* it be indeed demonfira* 
ted in the fixth Book, yet nearly after JEuclid*8 
planner, it may alfo be done here : Thus, 

E3 I» 



54 



ELEMENTS 



Is every Ri|^t-aogM Triti«k m 4 » r. Tlit 
Square of the Hypoumole 4 ^> is equal to the 
Smm of the Sqnajret <tf the I^a «# aad ^ ^ I F(Mr> 

I. The Square of r tf, Uequal to the two Reft- 
aegleai/aed/f. 

IL The ReAangle J/ is double of the Triangle 
ahd^ heing of the (atne Bafe and Altitude ; and 
the Refiang}e/f is,1br the fiime Reafbo, doable 
of the Triangfe bee. (by ;• 1 8.) 

IIL But thofe Triangles, being of the fame Bafe 
and Altitude with, will be equal al(b to one half 
oftheSquaresi&d and^ifc.* Wherefore the Square 
of j< is equal to theSum c^ the Squares of the Legs. 




-jTZ 



I have 
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I have here added alfo theSubftance of the fecond 
Bcx)k of EucliJ^ about the Power of Lines, i^c. 
And I would advife the youogGeometrician, before 
he proceeds any farther, (and if not done already j 
to begin the Study of Algebra ; a little of which 
Will he of excellent Ufe to him in facilitating the 
Demonflrations in Geometryt and in preparing the 
Mind, and enuring of it to Abftraftion, before he 
come to the Dodrine of Proportion . A rid the four 
flrft Rulesof ^ddititm^ SubjtraBim, Multiplication 
and^viJtoH in Integers and Fra&ions^ will be fuf- 
ficient to enable him to underftand the fisllowirig 
Propofitions; Asalfo the mod ufeful Ones, which 
he will find added (In this Edition) in all the fol- 
lowing Books of tl&efe Elements. 

I. If there befWOLine* Z ami X, one of which, 
as o, is divided into any Number of Parts, as into 
/I + ^ 4- i + ^* The Reftangle und6r the two 
whole Lines zx^ is equal to the Sun^ of all the 
Redanglesmade by ji? multiplied into the Parts oiz. 



Z 



I I 



Thatis,ZX = XtfX^+Xi + X<?. Thisis 
fo plain, it needs no Proof. 

If a Right Line, as Z, be divided into two 
Vm%a -h e^ The Reftangles made by the whole 
Line, and both its Parts, are equal to the Square 
of the whole Line. 



a 

Z\ 



E4 The 
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Thatis, za-{^ze=^zz. 
For z,ai:=aa-\-ae. 
And ze = ae-^-ee* 

That is, 

za + zessza a 4- z a e +f e = Q^a-i^e. 
Q. E. D^ 

III. Let theLine Z bccut into ^ 4"^ 5 ^^cn flialj 
the Re£langle under the whple Line ,(Z) and the 
Part (tfj be equal to the Square of that Part^J, to- 
gether with the Rectangle made by t^e two Part^ 
a and e. 

Thatisy Zaz=:aa-\-ae. 

a e 

Zl^ ^ ^1 ^1 

For Z = /^+^ 

And a-{^ex a :=zaa-\'ae. Q,. JE. D. 

IV. The Square if any Line, as Z, divided into 
any two Parts a and e^ is equal to both the Squares 
of thofe Parts, together with two Reflangles mad^ 
out of thofe Parts. 

That is, zz:=zaa'\'%ae"{'ee. 



Z\ ^ J-. -I 

Multiply ^+ e by itfelf^ and the thing 19 plain. 



tf + ^ 
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aa -^ae 



COROLLARY. 

Hence 'tis plain fliat the Square of any Line is 
equal to four timds the Square of its haJf. For fup- 
]^fe Z to l>e biflefled, then each parr will be a^ and 
firiultiplying a-^ahy itfelf, the thing will plainly 
appear. 






aa-^ aa'\-aa'\-aaz=:/^aa. 

V. If a Line be divided into two Parts equally, 
and in two other Parts unequally, the Reaangle 
under the unequal Parts, together with the Square 
of (the intermediate Part) the DiflFcrence between 
the equal and unequal Parts, isequal to the Square 
i>f half that Line. 



Let 
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Let the whole Line be % a^ then each Part win 
be a. Let the lefler unequal Part be e^ then the in- 
termediate Part will be ^ — e, and the greater un- 
equal Part will be 2 ^-^ ^3 which multiplied by 





a 


1 \ - ^ : 




a 





"•"•....2.flf--j? ^*''* 

f, produces ^ae-^ee^ To which adding the 
Square of theDMferefic^, or intemediate part a — e^ 
which 18 a a — a a e -^ e e^ the Sum will be only 
aa^ theSquareofhalf the Line. 

Vl.If a Line bebiflefted,and then another Rij^ht 
Line be added to it, the ReSangle of Produft of 
the whole augmented Line, multiplied by the Part 
added, together with the Square of the half Linc» 
is equal to the Square of the half Line and part 
added, confider'd as one Line, 



-1 1 1 



Let the firft Line be z,a, and the Part added e^ 
A«n the whole will heza-^e^ which multiply*d 
by e^ produces zae-^e e^ and the Square of half the 

Line 
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Line a a being added to it, it will be * ^^ +^^ + 
a a^ which is equal to the Square of ^ + ^> ^y 
Prop. 4. 

VIL If a Quantity or Line be divided any how 
into two Parts, the Square of the whole added to 
the Square of one of the Parts, fhall be equal to two 
Kedangles contained under the whole Line, and 
that Part added to the Square of the other Part. 



.1 



Let a be one Part, and e the other. The Square 
of the whole andof the lefl&r Part e, makes aa-^ 
zae-^-iee. Then if the whole a-^s he multi- 
plied twice by e, it will produce z ae-^-ie e^ and 
]f to this be added the Square of the other Part ^^, 
the Sum will be 

aa+ zae -{- zeCj equal to the former* 

VIII. If a Line be cut any how into two Parts, 
theQuadniple Refhmgle under the whole Line, and 
one o^ the Parts added to the Square of the other 
Party is equal to the Square of the whole and the 
other Part added to it, as if it were but one Line. 



Zl 1— 1. 

Let the whole Line be a.-^ e, then (bur times that 
multiply'd by e (or the Quadruple Reftangle under 
that said ^] will 4 a ^-f- 4 e e^to which addii^ the 
Square ot the other Part a a^ the Sum will be 

And if you fquare a-^-ze^ which exprefles the 
whole Line, with e added to it, theProdud will be 
the former Sum of^^4*4^«-4-4^^* 

^ IX. If 
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IX. If aLinebe bifleded, and alfocut into t\xro 
other unequal Parts, the Sum of the Squares of the 
unequal Parts will be double to the Sum of the 
Squares of the half Line, and of the Difierence be- 
tween the two unequal Parts. 



^av. 3 -^-^^^ ^ 



Let the whole Line be 2 ^ ; and the DifiTerence 
between the equal and unequal Parts b ^ then the 
greater unequal Part will be tf + by and the leflcr 
a — b: The Sum of the Squares of the unequal 
Parts will hcz aa -}- 1 b by \yhich is double to the 
Square of half the Line added to the Square of the 
Difference- ^ £, 2). 

X. If a Line be biflefted, and then another Line 
added to it ; the Square of the whole encreafed 
Line, together with the Square of the Part added, 
is double the Sum of the Squares of the half Line, 
and of the half Line and Part added, taken as one 
Line. 

a a e 
Zi \ 1 \ 

Let the whole Line be 2 a^ and the Part added e ; 
then the whple encreafed Line will be 2 ^ -f- e 5 and 
the half Line and Part added will he a-{-€. The 
Sum of the Squares of 2 ^+ ^, and of ^, is 4 ^ ^i 
-)-4tftf + 2^^5 which IS plainly double to a a, 
Mdaa+ la^-^-ee, added together. ^ £ S>. 
_ . This 
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This Problem is alfo of frequent Ufe. 



PROBLEM. 

To divide a Line fo^ as that the ReSangle 
under the whole Line 2l c, and one Seg- 
ment a b, Jha/l be equal to the Square of 
the other b c. 



c6=feio / 


h h 


'/ 





s 



§ 



On ac make the D ^ ^, whofc Bafe ec biflefl in 
/, and Ax2i^af^mdktfg^=^afj andcompleatthe 
O bgy producing bhtok^ Then hac truly divided 
in ^ 5 for the Line e c being bifTefled in^ and the 
Part chadded to it, the {by Proip.6.oftheTo'soer^f 
Zines)Kcdi.kg + fcq:=fgq= faq:=acq4- 
fcq: Wherefore taking fc q from both, the Re£l. 
kg^zacqy and taking the Refl. k c from both 
the Rea, d b z= Ubg-^ that is Reft, cabziz 
hgq^Q^B.F. 
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N. B. 7 his is calkd dividing a Line according to 
Extrtam and Mean Proportion ; ^bicb ^opor- 
tion cannot h exprefs^d in Numbers. 

P R O P. I. 

In an Obtufe-angled Triangle, the Square 
ef the Side jubtending the Obtufe Jtngle^ 
exceeds the Sum of the Squares of the other 
two Sides by the double ReSlangkj (2 b a) 
under the Bafe^ and the part added to it. 

Let fall the Perpendicular/, and produce by till 
it meet with it. 




DEMONSTRATION. 

j.hh-=:bb + 2ba'\'aa -hpp. 
z. Asidoorizpp'^aa, 

3.But^*-f.(P(7 = ^^ + ^^+//- 

Wherefore ^ ^ exceeds the laft Step by 2 b a. 
^ £. fD. 

PROP^ 
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P R O P. IL 

In an Acute-angled Triangle, the Square af 
the Side (h) fubtending an Acute Angle," 
is lefs than the Sum of the Squares of the 
other two SideSj by double the ReSangk 
under the whole Bafe^ (b + a) and the Seg- 
ment of the Bafe (a) which is next to the 
Acute Angle. 

Let fall the Perpendicular/. 




DEMONSTRATION. 

I. hb:=zhb^j^f. 
ii.oo:=:zfp^aa. 
3« Cti + a—bb-^ib a + aa. 



4.** 



64 



ELEMENTS 



/^. b l^ + f f + z a a -^ 1 a l^f' is the Sum of 
the Squares of ^he Legs. 

Wherefore hhh lefs than that by za a+ i a6^ 
which is plainly equal to the double Reftangle im- 
der the whole Baie^ and the Part a. 
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BOOK V. 



Of Solids. 




^ Right Line is faidto be Right up- 
[ ona Plane, when it flands on it 
at Right Angles, juift like a Pillar 
on the Ground, and is inclined 
no more to any one fide of the 
Plane, than to the other. 

2. Two Planes are parallel to each other, when 
*'^ the Perpendiculars that can be drawn between 
them, are equal. (Thatis, ivhen they everywhere 
are equally aifiant, ) 

3. One Plane is right or perpendicular to another 
Plain, when, like a well-made Wall, it inclines and 
leans on one fide no more than it does on the other. 

F 4, A 
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4. A jl^djn^in made by tht mttdtg ofthrte 
or taorc Planfc^ Aii^ tSofc jom- 
iM; ifi a Point ^ Bke tlte Poiht 
eta DkiMflMJ "Silent. 

5.1fwcii*iag!ttcaLitte, as 
4ti^ fixt aiS)vc til tlie Poitit <r, 
to be moved along the Sides 
6f any Pdygdn /i^r; that 
* liine by ia Motion ihalj de- 
fcribe a Figure that is called a 

if liie Vofygon is caird the 

.^^i^of the Pyramid. 

yTjl' a Line !a)lened, as beftrtf^ m^ve roiind a 

Cifrie," ai JK * r^ it IwM defcrit)e a Cote 5 alld the 

Circle is its Bafe. And a Line drawn from the 

Center e to a, is call'd its Jafis. 

8. If a Line a b move uni- 
i&noA^ aboat two Polygons 
^/i»«id//c^, which ate every 
way equal, having their Sides 
; s^pd Angles mutually parallel 
; f»d.corre(^nding exadly to 
one another, as afto b r, fg 
to dc^ ^. thea that LiMftiail 
by its Motion dbfcribe a Sigure 
which is call'a a Pir^^ and 
the Polygon is its Itajfe. 







5.K 







Book V. to/ Ge O M E T R Y. 67 

9. If all the Sidfeijof d Prififi be ^ PawlIcMhinit 
tteft thit Priliti iicall'd a Patalle- 
lopipiid: : 

io. If a Line ab tnbve utik 
fo!rmly round two ^c|nal ahd |^^ 
rallel Circles, it (hall defcribe 61* 
generate a Cylinder. 

II. The Lineioining the Centers ^^, in the two 
Safes, is call'd tne Axis." 

* There is 00 need of conceivings two Bafes, e- 
* qirij, |)araHfe;l and oppoiltc, for tfee Genefis of 
' PnfrhsiitaCylirtdcrs. For tHey vlriU be defcrib'd 
ife well by ifiiagininga Lifie moving rbutidthjc Cir- 

whh a Motion 

Pofitioh. Am 

_ ^, .. found inytff the 

B^fe iir*, keeping always the fame Angle with 

the Plane whifchltfirft had,Hf VrHdefcribea Tr/- 



€ 





I upper 
ife^asjTQa may call 
• it) at thfc Top, equaland patallel to that below. 

corallAry. 

I'he SolldCcktmrfaUJfofuks^rir^^ (^Jin^ 
ders (as alfo cf alt V^raiMop feds) is had by mul- 
iflplyiftg their Heigllt ifito the Area of their Bafe. 

And if they 4relcalehbu9prifm8 or Cylinders, by 
flwhiptylrtg the Bafe by the perpendicular Altitude. 

But after all; thtisGeftefiiidfPrifmsandFyrkaHidi' 
cf Mf. ^drdib, refpeSs^ diily thgir Surfaces. , And 
riieri^fore, th^ tlittfl pmper way to conceive the Ge- 
adfitf'of aM kltldn of Prlfihs, is^^^ isiagine a Trian- 
gle, Quadrilateral Figure, or Polygon, or the Plane 
of a Circle to be moved in a Pofttion always paral* 
Fa Irl 
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lei to itfelf ; as fuppofe from 2^ to e^ or from gtod 
(in the preceding Figpre8)according to the Direfti- 
on of the Line h e or g d. Or according to Euclid^ 
a Cylindef will but generated by the Revolution of 
the Parallelogram.^ eJe (^See Fig^ in Art %.) rovmd 
about the Axis a e. 



COROLLARY. 

And from hence (as was obfcrved before of Lines) 
'tis plain that equal Surfaces moved uniformly over 
equal Places or Intervals, will defcribe or generate 
equal Solids. 

And as for the Genefis of Pyramids, fuppofc the 
Trlax}gle^ b c, to move downwards from the Top of 
a Plane Angle, determined 
by the two Planes ^ A B, 
^ A C : Let this Motion be 
always rarallel to itfelf, 
and let the Angular Point 
of the moving Triangle tf, 
be fuppofed always to keep 
in the Line a A. 

/Tis plain, as this Tri- 
angle moves farther down- 
wards. It will ftUl get more 
and mora within the Solid 
Angle, and at laft will come 
to be an of it within it, and 
to He in the PofitionABC, which will be ith^Bafo 
of a Triangular Pyramid, whofe Vertex is at. <i. 

,Thc fame Triangle /« bc^ will^lfoi biy its Mo^ 
tion. defcribe another pyramid, wbofe JBafe fligJI 
be the Paralklogram bff^ C^ god its,: Vertex . i^ 
as before^ * 
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I ;. If a Semi-circle a dihc turned quite round 
on its Diameter at^ it will defcribe a 
Sphere or Globe^ whofe Axis will beak 
and it« Center Cy the fame wi th the Sem i- 
circle. £very Line paffing through the 
Center c^and terminated at each end by 
the Sur&ce of the Sphere, is called a Di- 
ameter, and may he called an Axis. 

14. AH Lines ^awn from the Center etc the 
Surface^ are^^^^'d Hadii, mid are all ^ual to one 
another, 

J'o find tbe Surfaces of SoUds. 
L ForallTrtfms^ ^ar allelof if eds and Cylinders. 

Find thePerimeterof the Bafe jC which in PraQice 
is done by girting it jBirith aSt|ing)and muhiply that 
by the perpendicular Height, the Produfl is the Sur«- 
face without the Bafei (L e, without the top and bot- 
tom Planes) and the B^fes may be found by the 
joules given in^ Vlain Menfuratton : The Reaiori of 
which is,1>ecaufea Re£langle of that Form and Dir 
mepfions will jufi co^er the cHitfide jof the Body. 

IL For pyramids and Cones. ^ 

The Surface of a Pvramid,'is only an Aggregate 
of Triangles,' which -there&remuft be foutid fevt- 
rally, and then added up into one Sum. 

• TheSurfkcebficalenousConc^ cannot be found 
exafliy ; but for Itighf Ones mukiply tbe Ciitum- 
forfece of theBaf^ by half of the Side of the Conc, 
theProduftis theArea eftheOKnvex SnrfitctvBe-^- * 
,c^ufe the Ciirve Siuface of a Cone is equal to a Tri^ 
> . F 5 angle 
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^ngl^ whofeBaft U the P«li|rfMy ^ihcB^fe, 
and its Heij^t the Side of ^he CQn«$ 7 fudi ai Fi- 
gure bcin^ capable c^exaAly coYerii^S {(^ 

HI. For the Surface oftbe Sphere: 

Multiply the Kametir by tlve Peripheiy of ^ any 
great Circle, or byftt<<h a Giicle as hath this DHiine* 
«cr of the Sphere for its Diameter, the Produft iar 
the Sar&te. A* appears from wkat witt bo prov*d 
below, after Jirt. 34. 

IV- T^^ Si«/^ oftbe&veReS^f^S^ieiy is eafify 
had^ *K the ^rincifles of ^ lain Menfuration. 

15. Two Right Lines if they meetfo as to cut 
or crofi each of h<^^ are in the Iktoe'Plane ; Where- 
fdre^n the Angles attd Sides of er^ei^ ^triangle arc 
in the fatAe Plane. ... 

i6. If two Planes eh 4 and agf^ct^ or intcrfea 
one another, thet (hal! die fo in a; 
' Right Line, ^skd^j whiclt i6cail*<i 
their cohjoibn Sedion. 
' 17. if 4 Right Lini> iehe perpen- 
dicular to two Lines dfand dg^ which 
ar^M tl^ 6jW1I^1v»«» lh*|t. Line is al- 
fo perpendicular to that Plane. 
i& If a Rigbt Bifiee xfi^ bep(rperidki}lajr4y>|jyiree 
Right ljine$ df^ dg^ifldda^ tbey..are,allthi'Min 
the fame Pla^ve>;;a*.r:r . 

ip. If two Lines i^r, hi are perpendicular to the 
fame PJanc/^^, Aey wiUJ)<^j>ara»c^ 

Jnesi^^^; are p^j^ljf l,.^.y<Mi4i5flf 



ao.IftwopnesA „ , ^,. ..^, , ,,. . , ,.,-«^ 
another Line, fyom My-^om V^9m9mJ^m9 

■ ai. If 
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^i . If |^K!Q LifM^. 4 c, ki 9^^ p9^ftUel «o % tbird 

with ih^ni^ y^ thf jf fliglli be p^i^lel tPQacI\otheiw 
22. If a right Line ^ ^be..^erp^ndicttia|t^ (^ 

ij. If tw© pRiftllcl Phues^ ^*.g ^ 
and afe, arc cut by a third i < i^ 

M^ paralie)- 

. i^4* IC % SoUd Aitgl^ ho m^ 
by three Plane Angles, any two of 
fbOkib are ajliw«y$ ^reatei^ tbii9 ihf; 
llwifd. . . i . 

JHthefe ^ropofitions are fo mani^ 
fefi ii^m^AbA]^nfdUlk^HiHsfi4eK'tkgfllk 

f»e^[s $^ fl^y. to ^mf^rm »*«^ , 
( 4nd.wd%^4.$im^f&m^ftiSf^ 
iDemonftration,^^ tbing fi^m iff 

25. TheSP4l/i»-As4?5, ^^i|(i\idl« ^m«fe 4^9' 
^'4 «n^ Hi^ ^1 together, are aly^ays lefs than 
isjm B.\fiht ones, for if they {hoiild make four 
Ri||^t Angleit they wouI4ibrm ^ Plaa^ and not 
^n Angle. Wli^reicre, th^ttbe]^m4y^ makea$oj[id 
.'Aogte, tboyimufl bf lefs t^an four .'Right onea. 
i '''lA\(imty^i'iKaiftn order to gain aokdfld^aqf 
^^S^dimdphefkJngkSy tq mak^ the Regular SCfdies 
j$ut (f^^ 9^ep OTK^afie-bqariy and ^er the 2>- 
.fifipfoni^pvei^ Sci4y, yQU wiUfeetps Figure, ^vc^icb 
Mng fffd^d UJ^tQgftlJer, milesaprep^ the Solid. ' 
'^' .'iiSirbif^. alAiP|ttiH#Jppipeds,^^c gppo^te PUnes 
'iU>6 eqAaJ:$ siHkh. tofy to c^cLceive (from 5. ^) • , 

, -f* ■*|r4.'.l'.lvr! .' '••27. 'All 
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i;7. AU'Parallelopipeds having equal Bafes (and 
Heights) or being between the lame Parallels, are 

3aal, for they are Qqual Aggregates of equal Pa* 
llelograms. (3. 14) 

28. Every Parallelopiped is divided into two 
eaoal Triangukur Prifma, by a Diagonal Plane, 
which is perpendicalar to its Bafe : For every Pa- 
rallelogfam of .wbicb the Figure is compofed, is 
equally bifle£lsd« ' 

ip. Triangular PrifiDs, having equaiBafes (and 
Heights) or being between the fame Parallels, are 
equal, for they are tqual Aggregates of equal Tri- 
angles. 

^o. Pyramidii having equal Bafes and Heights, 
are alfo equal : For they are all fuppofed to grow 
caper alike. 

ji. All Prifms in general, all Cylinders and 
Cones, with equal Bafes and Heights, are equal. 

92. Pyramids and Cones on equal Bafts, and of 
equal Heights with Prifins and Cylinders, are one 
third of fuch Prifms and Cylinders. 

In a Triangukt Prifm and Pyramid of the fame 
Bafe and Altitude, it is thus proved. > 

The Quadrangular 
Pyramid^Cf/* is di- 
vided ioto' two equal 
Triangular. Ones, by 
the Triangular PiaAe 
/^tr^andthe Pyramid 
f c ai^ is the very 
fame wiA bacf*^ aud 
this Is eqial to the 
Pyramid ;i^f^ « J As 
having ah iequal Bafe 
ghd the-iame Altitude 
with if, and therefore 
. tfte, whoIcPnfnj isdivifjed into tl^rcc equalPyri^mids. 
Mi^ An4 
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And fincc all MultangularPrifins can be divided iq- 
to Triangular ones, and that Cylinder is only a 
Multangplar iHifm oF infinite Sides, the Propofition 
ifi univcrlf^lly lirue 3 That "J^yramidsandComs^S^. 

K S.A Piece of Cork or Wood, jn the Form of 
a Triangular Prifm, may be cut into three 
equal Pyramids. 
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Hence the way of finding the Solidity of a 
Pyramid or Com is difcover^d^ viz. ToninU 
tiply the Bafe by ^ of the Perpendicular 
Jltitude, 

35. Every Sphere is equal to a Cone whofe per- 
pendicular Axis is the Radius of the Sphere, and its 
feafe a Plane, equal to all the Convex Surface p^ it. 
' For you may conceive the Sphere to confift of an 
infinite Number of Cones, whpfe Bafts taken ^1 
together compofc the Surface, and whofe Vertexes 
meetall together in ihe Center dfthe Sphere : Juft 
as a Circle may be imagined to be compofed of an 
infinite Number of Ifofceles Triangles, the Aggre- 
gate of whofe Bafts makes the'Gircumferepce, an4 
. fheir common Vertex i« at the Center. 
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C O R O L- II. 

Henct the StfHdity of the Sphere wiH he gain*d 
- iy mlfij^lym^ ifs. Surface k^-^ ^ Us Ra- 

Let the Square a d^ the Quadrant^ bd^ and the 
Right-aDgled Triangle /9 ^/^, befuppofedall three to 

ref 9lv9fo^i)d the Line 
^ ^ as an Axis : Then 
will the Square gov?- 
rate a CyHnder, the 
Quadrant an Hemi- 
fpliei:eyand the Triangl c 
a Cone, a]} ot the fame 
Safe and Altitude. 

I- Tfe^ft^lieSfiwrc 

H th|^ft|ivtfepf/^,w%ich 
isequ£|I|QliK* Sqv»TP 
.4fk^ !^^^XW vk H ih4t of i& / :(©r m f;^^^! ^ ^J 
^ijl U cqu;s^l f q t|^ Sqnara of g.^(= *^J t«@f^r 
with, ^t Sq^aies.f f / ^. Aod fwe Cir^«« #r# *s 
lifcfr S^m^F^s of tbci? PjafHctcii (wh*<<h^iBPft fee «WF 
tafcen^for gr4^nf?4i l^*^ W>U ^ proved in the is^^i 
Book)' the Ciick )m^ ty the P^ey^ution of. e h^ 
muft be equal to the two Circles made by the Mo- 
tion offb and h g. Wherefore, 

II. Ifyou take the Circle made by the Revolution 
ofjTA from both, there will remain the Circle made 
hj tb^ Hctibipfg b equal to the Ring defcrib'd by 
the Motion o(ef: And thus it mufl always be, 
wherever you draw the Line e b^ or i ntj &c. 
.^ III. Thcrc^ 
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III. Therefore t^e A|[^«gate cyf all the B^ings 
Q^ade bytfafiRevoiution o£ the ef\im»St.be eqm 
to that of all th^ Qircles m^ l^y th^ Motion o^the 
g ib's : (i\^.)thel)i/h-likc So]ia,fqri^c4 oy tbf Reyol- 
vin^ Rin^SjWill b? equal to the Conp fbrq^d by <h^ 
Revolution of the g b\ which are the plemept§ ot 
the Triangle abd. That is, the Difii-iifcc Solid ^ill 
be as the Cone is \ of the circumfcribingCy lioder, a|i,4 
confequeotly the Hcmifphere muftbe Jgfit: \^ere^* 
fore the Sphere is f of the citcumfcribing Cylii^5?Hj 



^ lY. 5;<jt Aeo "tbc RaiHv o£ tlw Spbm.b^T^TSis 

■^ ^ dpz b d^ then the. Diameter will be 2 r 5 let tl\e Sur7 

^ face of the Sphere generated by the revelling Sfe^i*'' 
\ circk be called 8 ; and tha tof the Cylinder^ fernral' 

by the Revolution of zacz^ ir = Diaihet^^ her 
? called/ Wherefore in ^yhat was juftnow. BTQXed 
^ (by Jn, 33. of this Book) the Expre<fion fcr di? 

Solidity of the Sphere in this Notation wiH W' 

^ -*- and putting ^^qual to Ae Cirpumference dPt&e; 

\ Bafe, or fer the Periphery of a gi»eat Gircte of^fcP*' 

'^ Sphere, the Oirt^ Suttee of the Cy linder{l^mJM)^' 

I* tiplyinj^ the Akstude ittto the Peripbeiy of th^^Rki^' 

^ willbea f cjalfo— will b^ tfep 4w Q^' 4? gff^!^ 

Circle (l^^rib/. 2<J of lfc?(7*'4.}' ajid this nowSl-. 

^ plied btyxr, maker -1^-^, whicb^ n^ the Solidilf ^ 

i a, . ■ » . /- 

ot the GyJinrf^-. (I^y C;<?r. /r/, i^.) Npm- ^e 
/ wa^ puij;e4iwl toa r <?=r tothe. Gunrc $Hij&$«. 

of theCyHiidfer^ (*y ftWHtwiog /for trcf 

^ will be alfo = tb the Solidity of the Cylinder. 

f Ko.w fincc the Sphere is := J of the Cylinder, — 
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ff rS^irf^ rf 

at"7'Thatis-^ —-J- ~— - Wherefore r S 

:=r/;thatia, dividing by r, S=:if^ or the Sur- 
lace of the Sphere, is equal to the Curve Sarf;^ce 
qF the Cylinder : But the Curve Surface of the Cy- 
linder was z r c. 

Wherefore to find the Area of the Surface of either 
Sphere iwr Cylinder, you muft multiply the Diameter 
(=z 2f) by the Circumference of a great Circle of 
die Sphere, or by the Periphery of the Bafe. From 



re 



dib Notation alfo -— , die Area of a great Circle of 

die Sphere, is plainly J odrc the Surface of the 
Spbcie. Thar is, the Surface of the Sphere is Qiu^ 
4ni]^ of the Area of a great Circle of it. 

V. Wherefore, tozrc^ the Convex Surface of the 
^linder, add r c equal to the Area of both i ts fiafes 

^cacfb^ of which is — j you will have ^rc ^ which 

fliewsyoo that the Sur&ce of the Cylinder Onclu* 
diii^jtt Safes) being' 3 r^, is to the Surface of the 
Sj^eRy mfhich i$» 2 r ^, as three is to two : Orthat 
the Sphere is f of the. circumfcribing Cylinder, in 
Area, at well as Solidity. 

^4. Of a]} Solid Figures that can be encompa(s*d 
or determinated by the fame Surface, the £reatefl 
if a Spherical One, by Jrf. 13. of this Book^ an4 
jitt. the lafl of Book the 4th. 

)5i That is c^VA si Regular Body ^whokSvafsLce 
is compefed of Re^lar and Equal jpigures. And 
HfhortKSiP^ Angl«|4M» $U Q^iali as,; 
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^6. The Tetrahedron, whichisaPytamid-com- 
prfshendea under four equal aod 
equilateral Triangles 5 fo that 
its Bafe is equal to each Side. 

Wherefore in Solidity will be 
found by multiplying the Safe by 
. i of the Jkitttde 5 ivhich is the 
general ixay for all pyramids. 

3 7 . The Hexahedron or 
Cube, whofe Surface is 
^:ompo8'd of fix equal 
Squares, like Dice which 
are us'd in play. 

Its Sohdity mil be fotmd 
by Cor. of Art. 11, 

38. The Oaahedron which is bounded by eight 
equal and equilateral Trl- ^ 

angles. 

This Figure is t'wo pyra- 
mids pttt together at their 
Safes: Wherefore its Soli- 
dity is had by multiplying 
the ^adr angular Safe of 
either {here they are both 
join'^d together in themiddk 
cf the Figure) by one third of the ferfendiculatJO^^ 
tittfde of one of the joined q>yramids, andtben doih 
bhngthe'Produa. 

3P* Thc'J>odecahedron, which is contained ua- 
der twelve equal and equilateral Pentagons.,. '* V 
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- STbis Bffmc^fis tfptxjehe *Pjramids^ mtb Pen- 
tagonal Bafis^ ntijojh commoit Vertex is the Center if 
a cir€umfcribif% Sptfm : Whe^rfort any tme of ttefi 
tijoehe pentagonal S^fesmtikipiy'd by | oftheDi- 
Jiance between theC^nter cf'that Safe, andtl^ Cehter 
ofttfe Sphere 5 and then that ^roduS mttiriflied h 
twehe, gives the SoRd Cdntent cf fhis Regular Body. 
46. The Icojihedron^ cohlMing of twenty cqu^l stnd 

cqai lateral I'fiartgles. 
This Figure is compd- 
fed t^' 20 'If languid 
^ytamids^ aU eqodl 
to one an&theTy and 
whofe Vertex is the 
Center qfaciroimfcri- 
bing Sphere : Wherefore any one of the % o Triangular 
Am, multiplied by f of the Hiftance between the Cen- 
ter of the Face andthe Center of the Sphere^ and that 
^ridtiH multiplied again byio.givesjts SoiidCxmrent. 
4r. fieiides thefe five Regular Bodies^ *ti$ not 
poffibte to find any others that fliall correfpond to 
the Definition ^ which is thus d^monflrat^d. 

Tobcgiftwith equilateral Triangles, which afe^ 
the moft fimpleof all Reftilineal Figures. Of Aefi? 
there muft be three at the Icaftto rtialkc a SoHtf Angle, 
apd three of them join'd together will Juft make the' 
^tetrahedron. Fofthdfethree Trldoglei meeting in 
a Print do form a^Triangol^BiifcfimHaf and equaf 
to the Sides 5 as appears by the bare CompO^ionT 
of the Figure. Four Triangles join'd together in a 
Point make the Angle of thii OSahe^kcn. 

By joining five fuch Triangles together, the An- 
gle of the I^^edron is fbnn'd. . , . 

But fixfuch Triangles joined in a PcTint^n^ malce 
a Solid Angle : Bei^tAWthev makefotir Right One» 
(Jor evers^ ^r/gJeofam equtMt^raH^rianj^is f oftt»o . 

' •- - ^ - " ■" ■ tfT 
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or j of one Right Aigk^ ekher rf which Fra&ions 
nmltiplied byfixj gwes four tight Ang4^)yth6tt9LS 
every Solid Aiigle is ttki&t iv^ of Axch plane Angles 
as all t(^ther muft be lefii tlhtn four Right ones 
(5. 15.) So that with Triatt^es \is impofEble to 
tbrm any more Regular Bodies than thefe three. 
Next, if you tsike Squares and join three of them 
together, thdy will make the Angle of the Cifbe: 
And thetecah no other Regular Body but a Oobe 
be made with Squares, fof -fow ^^wtites joiti'd to* 
gether, will not make a Solid Angle, but a Plane. 

If you join the Angles of three Pentagons toge- 
ther, you will cdnflitute Ae Angle of the Dodeca- 
hedron : £tt four fuch Angles cannot make a So- 
lid One. 

And laftly, Three Hexagons pined together do 
make juft four Right Angles, and therefore they 
cannot make a SoM Angle : And as for three Hejf^- 
tagonSy or other Figures of yet more Sides, they 
can much lefs do it j (ifecauje thA> Jft^les being 
very Obtufe^ three of them ivill e.tceed four Right 
Ones.) So that upon tbe whole 'tis plain, that of 
theft five Regular Sodies^ three are Made ef fri* 
angles, 01^ of Squares, and one of Pe^4ig<^ ^nd 
there can be no other. 
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BOOK VI. 



Of Troportton. 




IlEli^werpe2iko( Magfjitiide^ and 
fay, that any Quanriry is great, 
we always make a Comparifon 
between that Quantity and (bme 
other of the fame Nature, in re- 
fpefl to which we fay that it is 
Great. 

Thus we fay of an J//7/, that *tis Little ; or of a 
jDiamond^ that 'tis Large ; becaufe wc compare 
that Hill with others that areHigher, and in refpeft 
of them 'tis Little ; and we compare that Diamond 
with others that are Little, and in refpcftof them^ 
We.&y 'tis a Large one. 

. 2. When we confider one Quantity in refpeft of 
another, to fee what Magnitude it hath in compari- 
fon 
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fon of that other: TheMagnitudefofbund»I$cair4 

its Ratio or Reafon ^ tho'it would be more incellU' 

gible if it werecairdCotnpariron, 

. 9. That Quantity which is compared withabo-^ 

ther 18 cali'd the Antecedent ; and ibat other with 

which it iscompar'dy is cali'd the Confequenr. 

. 4. When we confider four Quantities^ and com- 

Jare them (by Pairs) two with two ^ ksa^, with 
2, and c 6 with d 9. . If we find that a hath alt 
much Magnitude (oris as big) in 
aomparifon of ^, as c hath in compa- 
rifon of J $ (i. e. JP'benixx find that a 
is contained in ^ or doth containh I \ as 
often asc is contained in^ or doth con- 
tain d) : Then we fay, that their Ra- . 
tio's are equal ^ that is, the Ratio that^hathto^^ 
i 6 equal to the Ratio ofctod : For as a is twice as 
big as b i Co CIS twice as big as d. 

5« But if ^4 hath more Magnitude in re(peft df 
t^ than c 6 hath in refpefl of ^ 5. That is, it as itf 4 
is twice as big as ^ 2, c ^ be found not to be twid^as 
big as ^5 : Tnen the Rations are unequal ; And we 
{ay, a hath a greater Ratio to b^ than c hath to ti 
So that to have a greater Ratio, is nothing jbut td 
have moreMagmtnde,'or to be bigger, inrelWlof 
a fccondTerm, than a third is in r^^oe^l of a fourth. 
6. The Equality of Ratio's is called Proportions 
and when we find that ofibur Quantities or Nomil 
bers, the firft hath as much Magnitude (or /5 ^5 ^/i1 
inrefpefl of the fecbhd $ as the third is in refpe^ 
of the fourth 5 then we fay, that thoft four Quan!* 
titles, are SProj?cvt/«f«/i. 

^ ^he better to make thti Myfierihof/Propprtim^ 
comprehended^ which pafs for the jmfi^j^jSmn^^^ 
in (jeometiv, as upiefitonably they'M^moft /Mrjftor- 
tatsft^ I 'scffl exj^lam them ^ an £kkfij^t^i tiohiclf 




tth fh^ Opinitn) ^ill rendet nil iJboJi thifigibgr^ 
thtemgibU, 'ocbicbdtM^fiaj^drvl^ 

7. Let ut imagine thi Circled A // tobt defcrfb'd 
By theMptiono^theLineo^y round thfe Oenter^: 
And at the fame time, let the Cir- 
cle c ^ ^ be defiribed by the Moti- 
on of a Point c^ ip the Line oi: 
Let uft fifppofe alfo thiit the Lino 
^ be moved once round ^gain, and 
at laft to ftand'in the Pofitioh /. 
Let the AA // B ^ be called B, and 
A the Ark e D r^bi calfcd D. Lrt A 

bV ptt for the v^hote outer Circle, and a for the 
Vfholt inner one. 

/ }<iqw if w.e cohi^aVfc the ^holc Ottlh A ^xtK it^ 
Ark B, and ttie *^hoh5 other Circle a vnkh its Ark 
bj we ftfalllffnd glaiftly, that the Circle A i4 jfiff 
f$ big in reibefi oVtheArk B, ^^ <ihe itiher one iis 
m refpfift ott^i Ark D j ind theVcfiJte if & bfc a 
^urth, oV any <Sther P^rt of thfe Cfrcte A, D alfo 
jvili be a fourth, ot the Amc J)i'opbrtronal Part 
of its Circle a. Whfch we ufua?/^ c'xprefsbjr fayiJ^ 
at A 18 to ^, !bis^t6l>. And write it ihufr, A:B 
;:4:JD,or a^ife:: ^ri. 

; 8. if you fhouW change fhe OWerof the Tc*m*^ 
and compare ]d vi^lrh A^ and 13 with d ^ you will 
find' ^plainly Aat te : A : : I> ; «f. So that fupjw. 
£ng A : B :,: 4 : flj Tic catittbt but j)retchtly cdricmB 
^ mverfe Prb^6teiofif, th^tB:A:: I):*^. ' 
' p. if you chiti^e ihtAi fo ^ tocototstfe Ahtece^ 
^eh't ti^ith Antec<sdfefat, aitd Cdhfc^uefrt #iib O^h:-' 

? quest. ¥0H will find Alterifd^IV, Itbtft A :t»: : B r 
. AiSthisifVerybfaioj fi* ifthi *b61e Clitic 
!i^ double, trjpte tff, or in kny dthet ftopoi-riOD, 
to tbcfcirclc d^ the A A B muft bfe ^Ifo doutji; Ai- 
ylc of, dr iil the fiAit ^kfbortiotitt) the AtkOj fiir 
Aliquot Parts will be ksttieirWholci, This I fay i« 

ptaio. 
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plaia, becaufe the two Cifcks A aoi^ ^tcdcdSrlibU . 
by the Motioa of the Line ac&^ fo that wlxilc P- ^ 
deftribes the Giqcle A, c defcritiq the Inner Circtiel' 
a 5 and while ^ defcribcs. the Aik B 5 . < alfo 4^r . 
fcribes the Ack D. And (Kia by oop cozmnon gy^ 
calar Motion 5 «nly the Points moving lauch fl^?^^^^:^ 
than the Point ^> deicribes a Cirde o^ich lei^. In 
proportion to the (lownef^of its HP!^n : Thusalf(| . 
K^ when the Point i fhall have deifcfibed the Ark B» 
tbe Pol&t 4^ in like ^lan^^er will have defcrib'd t|e 
Ark D, which will be much Icii than P 5 in Pro- 
portion to the flownefs of its Motion ^ in Numbers 

10. If we cotnpaae tbe Pififeeen^s between the 
Antecedents and Confequentswith 
their Confequents ^4S for lofta&ce, 
A lefs B with B, and a lefsD witk 
D, we fliall find they alfo are pro- 

' portianal : A^d tlm A itfftB : B : : 

! ulef8D:D:i8:(f ::6:i. 

I For *tis manifeft yhat t?be Ark 

t bAd (which is A lefi B) is to B 

I as the Ark cae (which is a lef? D) is to D. And 

11. Iff we add tfcc Anteeedemis and Confequ'cntA 
( tf^eiber 1 we floaH find that A more^, is to B : : 
I ^ A mose D is to D. V/kicb-is t2A\%Comfofimfi. 

In'Ntttobcfs 5p:.dr:t 1^:2. " - 
\ I*. And if wewoiildlay, thwH A Ws B^ : diHPt 

lefsD. Thi8fclftattf*h)pofrtbrf*Va»MCsiw«^i«t 
^ You may alfo infer by .way of t^ixipg the Terms, as 
f fomecallit, That A+«:A— Bhifc-^Ditf— D^ 

orthatA-fBiJH-®-iA-^B*/i4^D, S^c. That 
t is }o : 18 : : 10 : tf and 30 uo U 18.: tf j ^C 
\ And it will be very convenient fer the Learner to 

I; enure himfelf to all 4heH3hailgerand Varieties of 
r .Proportion, and to have them read; in his Mind 
if Bccaufc a great many Propofitions in Geometrv, a^ 
* G a tney. 
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tbey have been delivered bv the Ancients, and pur- 
I filed by the Moderns that have trod in their Steps, 

are demonftrated by Compofitiony Divifion^ Alter- 
I nation, and intermixing of Pro{X)rtion. 

j 1 S- If nc7ct fo many Quantities are thusjpropor- 

I tional : It will be as any one Antecedent to its Con- 

iequent : : So is the Sum of all the Antecedents to 

the Sum of all the Confequents. v. gjr. 

If 4 : ift :: a : ^, : : 3 : P : : 5 : 15 : then Ihall 
14 : 41 : : 4 : 12. 

I4< If a: i::c:d. 

4:12::;:^, andalfoy 

h \f w dig. 
12:3d : : 9:27. 

' Then it will be by Proportion of Equality. 

^ : / 2 • c : g. 
453^ :: 3-a7- 

The Reafon of which is plain, if you confider. 
That fince ^: / : : dig if wad g muft needs be either 
fimilar aliquot ^arts^ or EquinmbMes of* and d. 
And therefore fince a and c are to i and \ in the 
fame Ratio as b and i^are to/and g^ a muft alfo be 
inthefameRatiota/,thelPirr/or Jfi/Zr/jf^of * :: 
as (7 is to g, the ^Fm or M^kifkcid. 

/; l(aih::c:d. 

24:4.11^1 3, andthen, 



Jfifiihie: 
4;a;;i8;> 
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Then 
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ThcnwilU:/ ix hd. 

12 : z : : i8: 3. 

Which is called ^rofortio ex acjuo ferturbata^ 
and this mufl be true : Becauie 12 containing 4 as 
oft as 9 contains 3, and 4 containing 2, as oft as 18 
contains 95 12 muft contain 2 as often as 18- con- 
tains 3« Wherefore this is only Ae orderly Propor« 
tion of Equality diflurbed, and therefore is by Mac 
called Inordinate Troforticn. 

i5.1f B be taken as often as D, ex.gr, 3 B and 
3 D, we may conclude thatB:D : : 3 B : 3 D, or as 
loBto toD, alio 12 7 B, to 12 i D. And foon 
in whatever Prbnortion the two Magnitudes B and 
D a^e multipliea) fo they are multiplied equally, or 
that you take one as often as you take the other. For 
then there will be the fame Proportion between the 
Magnitudes thus equally multiplied, as there was 
between thelimple Magnitudes, before fuch Multi- 
plication. And thefe Magnitudes, thus eaualiy 
multiplied, are call'd Equimultiples of the ttmple 
Magnitudes B and D ; and we fay that Equinrnl- 
tifks are in the fame Proportion as fu^h fimplis 
Magnitudes, otu of nxihich they are compounded. 

16. If B be divided in the lame Manner as D is ; 
and ex. gr. you take a fourth Part of B, and t;helike 
ofD, or the tenth, oranyotherPartof B, and the 
fame of D. Then will thefe Parts be proportional to 
their Wholes, B:D:* iB(or7^B;istoi, or tJD. 
All which is felf evident* 

1 7 . To multipl V one Line by another is to make a 
Re£langled Parallelogram, whofetwo j 
contiguous Sides fhaJl be the two I p 
Lines given. Thus, if you multiply <i' — — '^ 
the Line A by B, 'tis the fame thing A i ^ * 
as to make the Reftangle abed ^ ***"^ 
^hofe Side tf ^is equal to A, and actok 

G J 18. Tp 
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1 8. To multiply a Reflaogle^ or ny other Sur- 
face by a R^bt Line,* is to make a 
Redangled ParalleJopiped (or 
a>^/p»J (5- ^>whofeBaieAalI be 



..y- •; 



4be Surface giv/en^ and its pei^p- 

dicular Height the Line j^ven. 

^*' " * * Thus to multiply the Surface ^^ * 

y 2 by the liineE, ;s the^fa me thi i\g 

.|M)to make a SoM a bfg h e^ whofe JBa'fe is the 

Sprface given a d^ and its He^ht>^ ^^or b4\ c^jual 

M B» Ac>Li«c^en. . ' 

ff 9. All Magniti|dcs imay.be ^;xpre(s*d l)y Xiqe? : 
As )if' one Magnkudc be double ortriple pr^ocither^ 
.^r in^nyotfacriitfWy.twpLiqe&m^ eafil}^ be rakep, 
^of furhKhfOcfhallbe double or triple of the orh^, 
40- in any oiheir lik<( Proportion with thofe iSis^i- 
>Ciid(ta: Sorforiloftanfe^ to expreG two times, as ode 
(Hour an4^two H04ri^ .ortwo Velocities, df which 
fflilMe fhall be double to the othtr 5 yon need only take 
rfWoXineSy as^do^bleof ^$ andth/en youjnay fay 
.!thati^reprefei>tsawo3oin«<ir VelocitiQP» and ^.an^ 
lAifOra to oneof oach^ and tben^yxmmay proi:.eed.io 
4»Hr{Pute with ,tbofe.two Linps, as wita,tl:^e ^ojirs 
and^elocities ihcmlelvcs, l^-c. 

(2I0. To-koaw the'PxQpottton of tRi^i^Ie?» the 

^a0o of the Lengtli n F.oae» %sy the Xength of the 

.teller, and morepyei:vtbe J2.^r/o of ,tbe Jiteadth of 

•.t)fM> ^to l^e £r^adtb of the other muft be ictio.wnl 

^I^r.&cadoplej To know what ProportiQn tl^e 

Rcflangle a c hath to e,g: TTis not 

f..}|-r,T. ■:.^ oaa^TOoly to know that .the T^engfh 

M"'r r'i c-^'^-^'^^ triple of f * 5 but it meotl.be 

i ^ y, JnQo^fj^^illQ, that^J 4 is.do.ub]eoFf jT. 

-/Dgl [Forifr^iie'takcojpqual,tO:^j^ t$o 

rlle£bi)gle.6i will be t^le ,o£e^i bip- 

taufc at is triple of ^ *, aad Ai e.<iual to ejfTAnd 

moreover, becaufe r 4 is alfo eq.ualto.^/| 91^/ C^or 

a 4 
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adi$ fiipp^fed to be double o(a r, and of ^/} the 
iR.e6langie i c /hall alfd be trf{>lebf eg$ fo that tho 
whole Re6langlei|(;i8twicetriplecf the Refiaogli^ 
eg^ tfaatis^ fextupleofit, orcontainiiigftrfixtime^^ 
And what we fay nOW. oi\ly of th(5 double o^ triple 
Ratio of their Breadths and Lengths, is alfe to be 
underflood of any other Rario^ & it jvhat it will : 
For Ha b be quadrui>le KAe}o\ andtf /^triple oCe/^ 
tjtie Re6langle ac^ willbethree times quadrti|Jeiif 
the Re6):angle tgt, thati'sduodecupleofit) ordotb 
contain it twelve' timeSi 

But if ii^be duo^uple d^eh^mdi at the fatM 
time f /be trfpple c^a i, then ther« is a certain Com-* 
penfation maSe: For if R^elpe£l were hs(d to their 
Breadths db and^ ^ionly, th^ Reftangle ac waiQl4 
esfcced thf other, hay indeed con* ' » 

tain it I2time6: Nevertfaelefstfais ?• . . .^?/ , . . .V 
Excef$i8lo(t'(/«JiwW'il^W^ }| . HJj(U-J:1:H 

r^rpefiofthWAltiettdea or Heights ^ c§b/ f 

aaixAef^ whicfc'if only cohfi- 

tdcr'd, the Reftangk i^ would be 

triple of ^1 e^. 'Bdtihen when we ^ ^ 

come to compare thefe fcvcr^' Ex- 

icdSEcs and i^efici^kiei together ^ we /hall find t^at 

the Redangle ahh€\^% one way n times grea^^, 

and the other way three times left than eg^ will be 

^t la(H)ut only four times as gi^at. 

f T . And tiifs is what we mr^an, When weiay^that 

all I^eftangles are to each otheir in ^Raito qmifountbd 

of that of their Sides j for if ab be 

triple of (? h^ and ^//double of e}\ 

the Re£langle a c, fhall be to the 

ReAangle e^in a Ratio compoun- 
ded of the triple and the double, 

that is, it /hall be twice double, or 

i^ice triple, or in one Word, fex- 

tupie. So alfo if ^ ^ were quadruple of e b^ and a d 
G 4 triple 
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triple of tf / $ the ReAangle a t would then be to tg 
in a tMio compounded of the quadruple and the 
triple*^ & that it would have been three times Qua- 
druple, or four times triple, or in one Word, duo- 
decuple of tgn 

Moreover, if 4^ were duodecuple of e^b, and 
di fubtriple of e h^ (that is, if e/be triple of a d) 
the Katio of the Rcftaoglc a e to^g would be com- 
pocdnded of the duode<:uple and fabiriele Ratio ^ fo 
that a c would have been i z times fubtriple of, or 
In one Word, quadruple of eg. 

Jfyou take the third Tart of a Crown i % times^ it 
wtintake^ or h equaltofour whole Cro'xns : So that 
four Crowns are 1 1 tim^ftfbtriple ofoneCrovn-^ tJba$ 
is J do make ia Tbirk of aCrfnnfm* 

12. From wh^oc^ it will appeart.. that if the 
Sides of two Re^anglesare reciprocally proportio- 
nal, thofe two Re^ngl^s are equal : For iiahhQ 
double to € bj and reciprocally bght 
4j— T-"[> doubje to<? * ; Or if a b be triple of ^ i&, 

^ L-l^ and then ^^ be.trjple \oi bc*^ or ina 

- j^ Word, if whatever Ratio a b hathtp 
^K bgt hath back ^gain the fame Ror 

, f g tio %abc i'tis plain, that as much as the 

^ ^ firft Re£)tapg)e a c exceeds the other in 

Length, juft fo much is it excfseded by the other 
in Breadth $ fo that the Lengd^ of one compenfates 
for the Breadth of the other, and coniequently they 
muft be equal. And ftpm hence is deduced thi$ 
inoft \jfcfvil and important Propofition : That, 



^3. If 
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23. If four Quantities (orNumhrs^hejfwpot"- 
tional, the Produdl arifii^ from the Multiplication 
of the two middle Terms, is al- 
ways equal to that which is made 
by the Multiplication of the two 
Extrcams. As ifab ichiibg: 
be. 

I fay , from the Multiolication 
of the Extreams ^f ^ by be there 
is produced the Reflangle a c : 
And by multiplying the middie Terms e b and hg^ 
there is produced the Re^angle eg^ and thole 
two Reflangles a c and eg are equal. (6. 22.) S^- 
cat^e^ as much hnger a%zh is than e h, jf(/i fo much 
longer is h g than h c). On which is rounded the 
Reafon of the Golden Rule. 

^ COROLLARY. 

Hcnce,if in two Ranksof Z)(/2r^^/ proportionals^ 
the four middle Terms are the fame : As if ^ : ^ : : 
C ; df and then alfo e: b :tc:f. I fay, it will be as 
a;e:i So will reciprocally/, be to d : For fince 
the middle Terms are the fame in both, the Reft*. 
angle ad will be equal to efy and confequently 
their Sides muft be reciprocally proportional $ that 
is^aie:: f:d. 

What i$ thus done by Lines and RcLftanglesyOnay 
be done by any Quantity whatfoever $ becaufe all 
Quantities can be exprefs'd by Lines, and all Mul-' 
tiplications of Magnitudes by Multiplications of 
Lines,!, e. by Reft^ngles. (6. 24.) 

24. When Redangies have their Sides direftly 
proportional, fo that ab lebixadzef^ then is thd 
Kefiangle actotht Reftangle ^;, in a duplicate 
Ratio^ to that of their Sides : For tl^e Ratio ofae 

so 
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to eg, iscompounded of the Rafia ofahoet, ^nd of 
the Ratio oEadto ef(js. %i.\ Bu| 
the Rat\ot£abxxieb\t'\XL%\i^QiJ(!^ 
(by the SuppofitioQ) the fame af t)ie 
Ramxia 4xo ef^ (6 ^hat tp gaii) 
the Jl^r/o which the &.e^a/)gJe ac 
^ 3 1^ hath to f ^, we need only take twicq 
xz^HP^ the RatioofaktQeb. JPorfi^cam- 
/^~"^6 pic, if as here abhe double tp ^ *, 
an^4 ^ Rouble to e/, the Re^aogle ^ <; /hall bf 
twic^ double, that is, quadruple of tbcKe^Ja^e 
eg. And if 4 ^ fa^d been of ^ ^, 4nd cqn^bqi^eiit? 
\Y ad triple of e/: Thei> tht ReSao^le iff WQ]i44 
have been three times triple, th^ Linihe tjoies ^.% 
Big Siseg ^ Or i<f ah had beep quadiUple.^f e b^^c 
would have been i6 times as great iise g. 

25. If a third Line be taken as fj ^ and it be fb 
propprtional that ab \eh\\ep\po. Then 

p\ i^fhail the two Rcftangles a c and eg be to 

ope aoQtber, a$ the two Lines ai and fio: 
iyii.fig.frecel') ' .? .- ..^-. 

F-or if^ |s to ^ .iO in a duplicate Ratio of ijf * to ^ K 
AwJif <^ ^^?d been (a^ \i is double) triple or qua- 
i^y^sJt^b : 'jpbcJP would ^ .^ have Ijeeh in ^Rar' 
W(? %fc tuples triple 5 or four time^ quacjrupie of 
(thafis^9 or 16 ;}mes asgreatasytWHir^^^ 
fortidnal Ti o. 

x^. ^feofe Jl,e£ila;?gles which have fhcir ^$Jdc« 
tfeus proportional : That ab \eh::ad: ef^ arc 
cjilled Similar J w^ofe Homohgous Sides m thojS 
VMch ^ofwcr each to other in the proportion, as 
a b and eh^ oj: ^ d and ef: For as^ b ^s the ereat- 
i^ ^e ^f 1^ ReilangLB /Jc, foej&ls'^fo the 
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27. All Squares ar^ fiipilar Rcfjaijglcs^ F6r*tis 
plaip that if a Abe doubl? or triple oxe hy a 9M Inuft 
aifo b^ doable or triplQ of Jb / : 
Bccaufe am\s equal totf*, /im-rmMrrTSf^ 
.^nd*/to^ib. ^---?ffl^ 

5i8. AU^miJar Reaapgles j+H-fJM •^--1* 
^reioe^choth^r as the Squares : ' j^ ' 
of theijrHpmolpeoiis Sides. 1 -;«••.•—.—•- 
fay rhe Jleftangle tf p is to the* 
BLeftiiogl? ^^ : : as the Square im ttnht Sqii^^p ^ /. 
For as yrjsM Squares as Reaangles are^o one another 
Jn a duplicate Ratio of a b t6 6h (6. 19. iol) ^ 

29. To kiwwdie Ratio bet^;veeii twofoJiiiRe^- 
an^es.or ^tfrollekpifedSy there ought tb^ khpwn 
tbefeveral fi,atio\s mattheirBainf^and Heigbts^havc 
to each Qjt^ier 5 becaufe the Ratio of one Sofid ^ano- 
ther is cotnpotmdedaf the A/Tf/Vsjof cbeir Lenigths 

/ and Breadths, a^d Thickneffes oi» Heights ; as is ea- 
iieto cbnceiye, if th^t be w^eJl underfta^ wtichii^h 
been (aid ^bput the Prpportions of Re^angles. JFor 
if one Parallelopiped harp it8Baf<$ double to tJi^epafe 
of another, atj^ its Height triple of the Hei^t of 

• -the other \ the'former wi 11 be twice triple, or three 

times double, or in gpe Wordjfectu'pte.ofthe^tliM'. 

^o. If the Safesoftwo Paral Jelpgijpedsbe R^a^tP- 

c^ly^s their -ffi'ig'^/vhofeParalle Jopippd«atc>cqual : 

Which is proved by the 27th of this Book j. ?for as 

,much as one eKceeds.the oth^r in fireadth aad 

SLength, fo much doth the otherexceed-itjofi^ight^ 

31. iyhen Parallclopipeds have aU theix»^ide« 
proportional, they ^re called AWA?f j^nithey are 
in 9i.lripHQate Ratio of their Sides, as irhafhibeen 
proved of R(;Aaneles, that they areina iMifHcote 
,2l^f/^ pf their Sides. 

32. Similar Parallelopipeds are to Qne^nptherat 
the Globes of their Homologous Sides $ for both 
Cubes*and Parallelopipedsare in a Iripicate Ratio 

pf cheiir Homologous Sides. 3 j. All 
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33* All Rea«oglef> having the fame or equal 
Heights, are to one another as their Safes, and hav- 
ing the fame Bafes their Heights are equal. 

Let the ReAangles A and B be between the fame 

parallelLines i'/and C4 $ fo that tfi be equal tor/: 

then do I fay, that A : B;: ak:bc: 

jff I That the Reftangle A is to the Rcfi- 

mAJ «ng'c B, astheBaft ai totheBafe ic: 

ci * And that if, for Inftance,^^ be double 

to> (T, then /hall A be double to B. For 
A is nothing but the Line ^^ mukiply'd by da. 
(6. 17.) and B is nothing but the Line ct multi- 

rly*d by the fame Line ^i, or (which isaJloneJ 
e atfc. Wherefore (d. 1 5.) A : B : : ^ ^ : ic. 
34. All ^araUehgrams which ace between the 
fame Parallels (fir 'which have the fame Height) are 
as their Bafes. I fay, the Parallel- 
td S f ogram*g::astbe Bafe ab'\%t^ 
\M: / 1 / the Bafe b c. For having made tte 
> JV 1/ twoprick'dReaanglesonthefame 



« ^ C Bafes, thofe will be equal to the 

Parallelograms (by 3. 14.) But 
thofe Redangles are as their Bafes (by the Prece- 
dent). Wherefore the Parallelograms muftitlfo be 
as their Bafes: That is, e bi bg:: ab:bc. 

35. AHTmngles('which have the fame Heights) 
or are between the fame Parallels, as are their Ba- 
tes; for they are Halves of Parallelograms (3. 8.) 

3^. When Triangles (as thofe in the following 
figure) have their Bafes on one and the fame 
Line, and their Vertices or Tops meeting in the 
fame Point | they are taken to be between the 
fame Parallels, as ade and c //>,and ade and b de 
(becaufe they have the fame fer^endicukr Height.) 

PRO- 
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PROBLEM I. 

Hence may a Trapezitton, zzabce^ whofe two 
Sides 4^ and ^(? are 
parallel) be divided 
into any givenjf^^r/o* 

For take ci=tf* 
and draw a d^ then 
will the Triangles 
abf and fed be , 

equia (by 14. *•) e f, 6 ^* A 
and conlequen dy the 

Triangle e adzn Trapez. eahc. Wherefefeif yoa 

divide ^ithe Bafeof the Triangle eaixvxo any 

ITumber of Parts, or according to ^ny RatiOj Lines, 

drawn from the Vertex to luch Divifions of the 

Bafe, will divide theTrianflle ead^ and confe- 

quently the Trapezium, in the fame Ratio. 

37. If in any Triangle a Line be drawn pvallel 
to the Bafe, that Line fhall cut the Legs propor- 
tionally. Let the Triangle be 
abe^ and let the Line dehe parallel 
to be. 

I fay, that ad:a$:: abiac: : 
dbiecy Sic. Dra^ the Lines d c 
aadeb^ then ihali the Triangle 
ecdbotoead^ asthe Baie e^^is 
toae. (6.4,0. 46 J So alfo the Tri- 
angle ^e^.is to ead:: as the fiafe db is to daj 
But the Triangle e c d\s equal to deb (j. 15.}! 
therefore theTrianele b ae (pveed) is to the 
Triangle f^^:: as ^?: is to d anqtzsce toca. 
Therdore alfo mvifkbdt da nceiea^ becaufo 
both the Ratio of bdtda^ and alfo that dec: 
e tf, are the very fame with that of the Trianglo 
ke dot fed, to the Triangle ade^ 

COKOL- 
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COROLLARY. 



If many lines drfe d«t(^tt 
parallel to the Bafeof afty Tri- 
angle, the Scfgmehts of the Side« 
a^ b, Cy and J, <?> jfi.will be pto- 
portional, for driwii^g ox pa- 
rallel toabc:b=o^Ti4^a= x^ 
h\xtx.o::fi^\ VJhttticttd : b 

58. If in a Triangle, ^%Atby you 
draw i Lift^ i e parallel to the Bafe 
^^, 1 fay, that eixchw de\ac:i 
otkihd: a b. For dtawiftg e/para 1- 
lelto 4^ 5 fb will be equal to e d. 
(3. 9^ But by the Precedent /* : c b 
Mae.ac. Wherefore e d : ifb) 
e biiaeia'Cy or as /i ^ to i^ b. 
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PROBLEM L 



9f 



Two Lim a and hieing giveHj to find a a 
third Proportional to them. 

Make any Rc£Hlineal Angle, and frofn the Vertex 
or Top of it, fct thrc two given Line^ down, on the 
LegS) as you fee in the Figure. Sec alfo b downward 




from S toL, join S T, and draw N L parallel to 
jt; fe (kali T M h6 c, the Linrfoufeht /f or »: h 
: : * jr, fty jbhift Propofiifidii. 
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P R O B. 11/ 

If three Lines y as a, b, anic^ bad been given^ 
to find a fourth Proportional {as d) to 
them, or to "work the Rule of iTjree in Lines j 
you muft proceed thus. 

Set rhe two firft Lines a and k from tlie Vertex 
down on the fame Leg ^ and then fet r the third 
Line, from the Vertex on the other Leg : Draw the 




Line T S, and through the Point L draw L N. pa- 
rallel to it 5 fo fha Jl TN be equal to d^ the fourtb 
Proportional fought ^ fot aib :i Cid^hy the pre- 
cedent Propofition9. 

PRO- 
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P k O B L^E -k. ill. 

jlnd this 'way ^tis nfery eafy to find^ a l^ine 
that jball exprefs the Produft of any two 
J^umlers w, ^antifUs; Or /^^ Quoricnt 
cfone divided by the "ether. 

Forflncc 5n all Maltrplication, as u is tGT the 
Multlplkaror : : So is tlie Multiplicand to thePi^- 
duft: And fince in Divifion, as the DivTfor i^ to 
I ; : So is the Dividend to'thcQaotient^jJTeui^ay 
tiake^cur I of any Length off a Scale, and findli^ 
aTowth Proportional to the three firtVTcnns, that 
ffiall W a ^roduB., or a Quotient required:tT4itis 
if b Were to "be miilti^lkd by f , make a eauk|^tp 
tTnity, and fet off/' and c as before fhew*d, lo fliJrtl 
d be the ^ro^uQ. Or if d were^ to be divided by *, 
take ^ ':-= k, and fet off ill things as before 5 fo 
fliall c be the QuotTcnt '; for ^ ; a : s ^ : r. 
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,P R O B L JE M IV. 

fo divide a given Line a b into any NujnbA' 
of equal Parti : As fuppofe into Six. 

Make At 4 and ^ any two equal Angles, and on 
the JLcgs d ^ and cb run 
with a Pair of Compafles 
,fivcieqUalDivifion«(fi»thcy 
muft be always cyie left in 
Number thap the required 
Divifionorl^rtSQftheliitt 
givep) dca^wing alio liioes 
acrofs from one Pomt to the 
other) as you fee in the 1^- 
gure$ fo fliall thofe Lines 
divide the given Line ^f^ 
into t^e fix Parts required : 
For the croifingLines being 
*««aj- -J r. 1 .parallel, one to another, 
muft divide^ i m the fame Proportion as ^ 4 and 
J r are divided. 
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PROBLEM V. 

^ TV divide a given Line a h into two Partly 
•' fo that they Jball be to each other as the 
- Line CtoH^ or ih any given Ratio. 

" Maic aiiy Angle with the given Line a *, and fet 
the Line c Irom ita Vertex ^ to /. Andiet the Line 
Dfrom /to g^ draw the 
Line g *, and thro* f^ a 
Parallel to it, zsfd: So 
(hall the Point d divide 
^ ^ in the Ratio required : 
torCiD ::ad:dd. 

And much the fame 
way may you cut off from 
any given Line a b any 
Part or Parts required 5 
as fuppofe f • 

Make any Angleas gab 
as before, and fet on the 
I-cg agj ag equal to five Parts taken off from any 
Scale : Then fet two fuch Parts from a to/, join 
g bj and Atzwfd parallel to it 5 fo ffaall a dbee- 
qual to f o(a b. 




Ha 
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58. Thofe Triangles are called 
Like ^t.^iniUaTj why:h, have all their 
<three • Angles ?efpe£liVeJy equal to one 
another, or ixhich are Equiangular .• 
v.^r.: If th^^A!igtiB,A*6 equal tb ^, 
the Angle B to.i^ '^ndC to r; feheh the 
wholetTrianele ;VJ3i3 w ^i^\^' Si- 
milar ifo"^ the Triangle a if c. 
3^. i^Il fimilar^Triangles.haTe their Sides ^bout 

ther cflH^ ift "gl^^. pV?£P9*9P?^ ' J^^Yi A ,B ; IT ^ : : 
AC"; dc :; B C: b\&c.' * 'Sort^kc in rhtg^rea^ter 
Triangle A B C, A ^ equalto ^.^, and A c egpal 
to^(? 5 then, will the T^angle A i t- be every ^way 
equal to ^^ c^a. 1 1.) airf the Ang^c Ai^c js equal 
ta -the Angled* (Jj whCTe|cyG4t will bealfo to Jg, 
w^hich By the Suppofitibn wa^ tcqual to ? ^c^ arici 
titerefore c bi6 parallel to JC B £1 . 91 J ^n^ cqnfe- 
quently (by 6. 42, 43O A>- A £.: lA £ : A C ^ 
^f :CB. ' . t^ ^ . 

C O R. O L L A R y I. . 

If a Quadrilateral Fi^jgrc, as^^c^, bei|;ifc]ri&;d 
.. :5^M.- ■ . *? *Mn a Cijiflc, "the B.cqt- 
arigle linder tiie'pjf go- 
nads &^and ^o^is cgual 
to botli the Jlcijaiigles 
undertheoppofieSia^s: 
That is, ^ cybd = 
b ay.cd -^ ad xbc^ 
make the Angle bae:=: 
cad^ and then addmg 
the Angle eafto both , 
the Angle baf=ead : 
And the A ^ ^^ fimilar 
to A b af: Then wilier :c4::Jba:be. (^by this 
Prop Wherefore acy.be:=ipd%ba. Again al- 

fo 
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; i^o'a d \ de: \ac\cb. Wherefiire a d\ c b :== fex 
t ac. 'BMtac%be-\-ac^%ed':=zacy.bd. Where- 

fore ac y. b'd= ba y^dc '\-dayib c. Q^ E. D. 

^ cor: 6 l. il 

f ^ Tfa^ SegmcDt&^f Linf 8 in'terfcSing each other be- 
tween twQ Parallels, are . . 
proportional : . v „ ^u3. — . 

i {ThmK(^:dr.e:f^.fot Xc €,.-' 

' by fimilar Triangles c .^^ *'>;'* 

i :-d:f^ wherefore altbr- jf/ Xcl 

natcly c:d::e:f. Where- « "^ \^ — "^ 

40. All fimilar Triangles are in a Duplicate Ratio 
of, or) as the Squares of their Homologous. Sides $ 
foe iimilar Triangles are the Halves offiihilarTa- . 
rallelogpams ^ wherefore they muft be as their 
Wholes. ' . . ' 

4i..Similar Polygdiwareithofe which having an 
equal Number of Sides, have all. 
the fevetal Angles irt one, 'eqbar 
to thofe in'the other, anci alfo 
thq Sides about thofe cqlial An- 
gles: prdportibnal. As if the ^^ 
Angle A lie 'equal wa^ B to ^ ; 
andmoreotiii: ABiabiiB'C; 
be : : CD icd^ thep thdfe two 
Polygons are fimilar.^ 




lij 4a. Ana ^ 
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42. And among curvinealor mixt Figures^ thofe 
atejimilar in which you may infcribe^or about which 
you may circumfcribe fimilar Pol jr- 
gons^ io that any Polygon being 
mfcribed or cirqumfcribed about 
one Figure, you may infcribe or 
circumfcribe afimilar one about 
the other. For inftance, if having 
inicribed any Polygon, as ABODE, 
in the greater rf/fw/fffe^/Figure you 
caninfcribe another in all refpefls fimilar to it in 
the Icffcr Curvilineal Figure abcde^ then thofc 
two curvilineal Figures are %iilar. 

In like manner having taken two mixt Figures, as 

the two Segments o£ Circles BAG and bac*^ and 

having inicribed in one any 

^ Triangle at Pleafure, as 

x::^''^^ a B A C 5 if then ybucan in- • 

«.^— ~^.C t>/i^P fcribe in the other Segment 

i ^'\.\ '. <i. / another Triangle * i^ r, that 

\ / *••••••* fhallbe fimilar to the for- 

****"^' * merj then fhall thofe two 

^(?^»^effn be fimilar Figures. - 
And if the Circles of which they are Segments be 
compleated, they fhall be fimilar Parts ofthofe two 
Circles 5 fo that if B AC be a third Part of its Circle, 
bac fhall alfo be a third Part of its Circle : And if 
to the Centers vou draw the Lines B D and CD, and 
alfo^// and ca ^ the Angles D and i fhall be equal. 
(See 4. IX. and the following Propofitions.) 

COROLLARY, 

The Peripheriesof Circles are as their Diameters: 
ForasAB:^^;: BD;*^':: 2BD: 2^/^:: fo it 
will bci of every fide of the inicribed or circumicribed | 

Polygon; wherefore the Sum of them all, that is 
■•"^ Peripherics, muft be in the fame Rafio. j 

43- All J 
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43* All Circles are fimiiar Figures. 

42!).. All flmilar Polygons may be dividtd into an* 
equal Number of fimiiar Tri- 
angles. Let the fimiiar Polygons 
be ABODE and abcde^ 
and let the firft be divided in^ 
to Triangles by the-Lines £ B 
and EC (3. 14.) I fay that if 
the other be alfo diyid^ into 
Triangles by the Lines e b and 
eCy all the Triangles in oncftiall be {reffeSively) 
fimiiar tothofe in the other. 

For inftance, I fay the Triangle ^ ^ ^ is fimiUf to 
ABE: for the Angle is equal to A (by the Sup- 
pofition)and alfo A B : ^^ : : A£ : ^^(by the fame) 
wherefore the Triangl^ A B E is fimiiar to ab e. 
(jS. 4tf.) Again, the Angle E BC may be proved 
equal toe be ^ becaufe the Angle A BC is ^by th^ 
Suppofition) equal to a If c^ and it was proved (i» 
the iafi Step J 'where tke Triangle A B £ 'ooasprcmd 
fimiiar rt? a b e) that the Angle abe\^ equal to 
A BE $ wherefore from equal things taking away 
equal, the Angle E £ C remains equal to the Angle , 
ebc. In like m anner the Angle ^ ^ ^ is prov'd equal 
to E CB, and confequentJy (tf. 45.) the whole Tri- 
angle^^(;willbe fimiiar to EBC^andfoofthereft.. 

Hence the Prafiice of making on a Line given a 
Polygon fimiiar to one affigncd is derived. For di- 
viding the given Polygon into Triangles, make a 
Figure, confifling of a like Number of fimiiar Tri- 
angles, on the given Line. 

45. All fimiiar Polygons are to one another i^ a 
Duplicate Ratio of, or as the Squares oT their He- 
snologous Sides. I fay, as the Squares of A B : is to 
the Square of tf ^ :: So is the whole Polygon 
ABCDE: to the Polygon /i:^r<^e, Fqrfificeall 
the Triangles in one P.olygon arc fimiiar to thofe 
H 4 in 
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Jn the other (6. 51.) all in one Polj^n will be to 
all thofe in the other in^a' diiplTcate JR^f^ o\[ an/of 
their H^ftibldgoas SiB^ ^ ^ that lei, as the Square jof 
A B is to the Squaire oftf b. K *«. ^ i:. 

4^. -fl^lJfinailyJFigurc^; even Curvilinealon^e^ are 
/ t6 Oiie aitother as tlid Sgiares * 

. of af/y Side of any ffmalar 

^^^ Figuft»; ^firchcah'bclh.' 

B.Qj^g ^.^^C fctfted'or circufafcribed^a- 
/ V" " 1 ^Qt ) feouti!Wtn. v,5r; ict there : 
\ ^ / '*'•-/ bet«^oafcics,inwhicVafe 
%._.> , iiVftrib^d two fimirar Tri-' 

an^l^s ate and A B C : I 
fay, the whole Circle A B C; is to the Circle a bic : ; 
So i^thd'ScJuare'of B C t6 the Square of* c, or, 
which ii tht (Std^ thihg, as the Square of the Ra- 
dius B D to tfhe Square oP the R'ddiiis^ b /i. ^6r i n 
or At^ut the' Circle i{< t ^'iliay belftfcribed or cir- ' 
cumfiJrib^cd any Pblj'gon yoiibJeaft for atlleaft fuch 
an 6ne maybclitiagined) (4. 3^0 But every Polygqh 
inferibed ih a be wfllhaVe a lefs Ratio to the &>' 
cle'ABC tilanthtf'Sqaare bf-frc Ha'th'td th4; 
Sqtfare of BC i «tid(ivery' cWd cii'cumfcfibed about 
a b^^W hiv* a greater iti^rfoto'the Circle A'BC, 
as ii eafy to'^^^ve by ^fhe* PirccdeKt, and frqm'^ 
what hath been ikld of CirCl<^s in thefourth ^dok^ ' 
Whercfdtys all fiiiiilar Figures, 5^r. ' ' ^'^^ • '^ " "" 

C O R O L L AR Y I. 

L Circles are to each other as theSquarcs of their 
Radii or Diameters : for fuppbfe a Cilrcf^ ^Ibbft Ra- 
dius-is r, and tHeri another Cif<3'*.^re^rir,\ 61'^ VfefV*^^ 
than that;, and calFits Radius R,thenTtntrfts fi?V*V 
meter be z R : then whatever' the .R^^/8 6f t^^ 151%*' 
meter (2 R) be to the Periphery,' let irtc bj^prcflf^gf ^^ 
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by thc^I^tter .^. the;?. wUl 2 R e (or:^ timw thjfeDia- 
inei:ey Be tlii.Perip^^ry 5 andhalf of this, v/c R i?, 
xnuitiplied by R! wilt be the AtQ2i^vi:^^. R R ^..And 
by^th^sJa^, M^thod^ pf rcafoning^ jthe. Area, of the 
oth^rJ^ircIe will be,r r e. But certainly -R R ^ : 
rr'ei: RR:rr:: 4RJl.:4rr. Whctefore^f&c. 

11. Hence 'tis pl^ln^^that th^Squate of.this Di^- 
tnQtef^pf anjr Cirpl? Js totbc Arggjof it,.^«uch« Dia- 
meter ^js. to, ^ Tart of tl^ Perjpheiy.. 

Per 4. R R : R-R «? : : 1 R': ^-^ C=:r a Rc ^.) 

4^ 
Asis pl9Jn>y inHltjplyk)gtl^JBxtr^m^iid;m(iiattj 
Tcrw>yftPe^ao^» t 

III/ Hence alfo/tis plain (agjin) that the Pdri- 
ph^ijj^s pC Circles ar^ 4s their Diattuetew^,,. 

That is, 2 R : 2 r : : 2r R e : 2 r ^. 

IV.-And fince thoAreaof cvefy Circle is rre 
(that is, tlie Produft of the Square of the Radius^ 
inUjl,tip]ip4»i9tp theNwiie.of the Ratio, between m 
Diameter and Periphery.) A very ready, w ay. (fot 
cpmrnon uie}to find th^ ^tt2i of a Circle whofa 
Radius is given, will be:to multiply theSquare of 
the Radius into tjbis or fuch like Decimal 3.1. 
Thus fuppofe the Radius 9 Inches : 81 x 3.1 = 
25 I.I 5 which is very nearly the Area in fquare In- 
ches, tho' fomethinyr lefs. 

47. All this maybe apply'd to Solids. And there- 
fore yI/»/7«r Solids Sire fuch y as have their Angles all 
equal, and the Sides about thofe Angles propor- 
tional 5 or {if they are ofajj^^ical orofanyfphe- 
roidical Figure) fucb^ as can have fimilar Solids 
infcrib'd or circumfcrib'd in or about them, ^c, 

48. Simx- 
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48. Similar Solids are to one another in a (TrifS- 
cate Ratio of, or) as the Cutes (of their Homokgous 
^/ip5, &c.) See d* 36, 37, ^c. 

{^Ani therefore all Spheres raufi be to one another 
a%the Cubes of their 7)iameters J &c.) Which may 
be eafily thus pn)ved ; the Solidity of the Sphere 
may be exprefied after this manner 3 by what is 
faid in the Corallariesin/. 75, 16. 

The Area of a great Circle of the Sphere^ whofe 
Radius is R or r, being R R tf or r re(by Cor. r. 
Jrt. 53.) 4 times that will be the Surface of each 
Sphere 5 that ivi- RR ^ the Surface of the greater, 
and 4 r r tf the Surface of the lefTer 3 and multi- 
plying the Surface by f of the Radius, the Soli- 

dities will be and : Which two 

3 5 

Quantities being multiplied and divided by the 
fame, willbeinthefamei(^7//c), when^ithout fuch 

4. R R R ^* 
Multiplication and Divifion : That is -^ • 

* 3 
±r r r e 
: : R R R :r r r. That is, Spheres are at 

the Cubes of their Radii, and confequently, as the 
Cubes of their Diameters. Q^ E. D. 
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PROBLEM. 

^0 find the Solidity of the Frufirum of a Pyra- 
mid or Cone^ cut by a Plane parallel to the 
Bafe^ having g^ven the two Bafes together 
with the Height of the Frufirum. 



Solution.By Vrop. 32.ofSoHds,aPyramidorCone 
is equal to i of a Prifin or Cvlinder of the fame 
Bafe and Altitude. L,ctmn=:k.oihc Altitude of the 
Fruftrum,be called H» 

and «? /I the Height of a 

the Top-piece wanting 
if 5 the Greater Bafe of 
theFrufirumB,and the 
leflcr^ 5 the Triangles 
afk and acg are fimi- 
lar (r^ and/ Jk being 
parallel^A?^/.)where- 
torecg:ga::fk:kay 
andaltcmatclyr^; / k: : 
ga:ka.BvLtga:ka:: 
naxma (from the Similarity of the Triangles, ^<^^ 
andkam) wherefore ex tequo c g : pkiina.mai 
and by Divifion eg —/ k: fkitna-^-maiC^s 
mn)ma^ which put into Symbols (putting eg the 
fidcoftheBafe=S,and/&=xJwillftandthusS— . 

S H 
^'^''''^' gZI}^^*' Wherefore having, found 

the Height of the Jittle Pyramid or Cone which is 
wanting, I fay, having found it in known Terms, it 
willbe cafy to find the Solidity of the Fruftrum 5 for 
multiplying the BafeB into the whole Height H+h, 

th' 




tofr 



BLEMENl^S 



the Proaua B H 4- B * = a Prifm of the fame 
Bafe and Altitude with the whole Pyramid or Cone^ 




and M = z Prifm or Cylinder of the faitte'Bafcand ' 

Altitude with the leflcrPyramidbl-Corie.Wict^fbi-e: 

B H -4-B "h * 
by the'afobenicntioned Propofitiort, ^-^ — = 

b h ' 
SolSfify of thewholc Pyramid or Cone; and -^ = 

9 

Sojli^ity of the lefleK' Now frbm^theSolidity of the 

whole taking the Solidity of the lefler Pyramid or 

Con«ytherd wiirBcleft the Solidity of the Fruftruni 

... BB+B*-«^;& ^ ,.., . , , 
required, viz. i ^:=: Solidity of the 

FruAnibi.'^ 

Tbe^TheoreroMri Wordi is this : Mnltipfy the 
greauf Sdf^iy the ^jc^hole Height ^ and from ihd 
VrQduElfubftraEitheupprSafemulti^lfdby the 
Heij^tfiie^Top'fiece naming, and ^qftbe He. 
mainder moill give $h€ Fruftnlnr. • 
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Top of the Rignt Angle, perpendi- 
cular to the Bafe, J^ypptl^cnijfe, ^ 
longeft SiHe ^i, k-ihail rfivide the 
Triangle ^^ c into two other Refl- 
^aiigiSfl «ies, ^^ii^nd ^^"c, yrfiich 
will be fimllgr ^o v<:adi otjief, and 
to the whole ^ /J t:. For, i. All the 

iiif^'^A^^^ #J3WMV»4^*^ : Whcr«- 
Foire they are fimilar (^6. 45 3. TheTriangles abc 
and ^i r have alfo^hc Angle.(; common to both : 
therefore they tyifo^r^finjjlar 5 and la^^ zhd and 
a d c being k^h fifnil^r to one third 'i^iangk abc, 
mil befoto''eM^h]fifber, \ ; ;. 

50. TheJPerpeijdicular a^ h,a tfiein or middle 
Proportional hptwf en b ^ ajnd ;;^4; T^^ V is, (; i : ^ ^« 
: : J ^ : /^. For ^e Triangles <;'^ a ai|d ^ i ^ being 
ifimilar (Sy the larfj (; /^ (the leflcr Leg of the Tri- 

J>g):: Af 
; 9; ipfi ppfi^ Triangle 




51. The Sqiiare^oF ^'^^is' equal \o the Keftangle 
made between c d and db. For, ^ncc c d : d a:: 
daidb (by th^'lafl)(Be RiB^an«;le«f the Extreams 
c d and d b^ is equal to the Rellangle of the mean 
W'&m i %3^dai^, &S.) Bat t^etmt^ fides of that 
Rfii»4agl^ t>ev(^ equsf) becauft ^tis only ^ ^ taken 
jf^W TM^ Iteaaaaie imft ke AafiqUfife of ^ ^^ ^ 
g&d ft i| ip^ybfi^d ^iim afrfltt uaivfrfal Tfaeo^ 
rem, that ^c. the Square of the perpendicular drawn 
from the Vertex of any' ReSangle 7'riangle to the 
Hyfothenufej is equal to the ReSlangle under the 
Xk^^ 9^^^^ Hyfothenufe. 

52, The 



no 



ELEMENTS 



52. The Square of a mean Propoitiooal Is always 
egual to the Redangle of the Extreams. 

PROBLEM I. ^ 

Between two. given Lanes a and b, to find a 
mean Proportiondy as d. 

Jmn a and liboth in one Line^ which make the 
Diameter of a Circle ; and then at the Point ji?, where 
the given Lines join, ercfl a Perpeildicolar as d^ that 



-5;...; 




fhall be t)ie mean Proportional required. For the 
Angle D R S being a Right one (as being in a Se- 
micircle) b id i: a I ay by Prop. 57, 

P R O B. n. 

And thus may you find a Line equal to the Square 
Root of any Number or Quantity, by finding a 
mean Proportional between it and i. For if ^= 4> 
and4:r:ijthenwilli^=2> equal to the Square 
Root of ^. 



PROB. 
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PR OB. IIL 

Thus alfb may a Square be found equal to i^ny 
Reflangle given, by finding a mean Proportional 
between its Sides, which mall be the Side of tho 
Square required. 



P R O B. IV. 

, . Xofind a Square equal to any Triangle. 

Find a mean Proportional between a Perpendi- 
cular let ^11 from any Angle to an oppofiteSide» 
and the half of that^Side ^ and thatfhall be the 
Side of the Square required. 

52. AKeBaf2gkbeinggiven tomake another Rf(S- 
angle equal to ity which frail have a Length giffen. 
Let the Reflangle given be a r, and let 
it be required to make another equal to A i i ^ 
it, the Length of one of whofe fides fhall 4*—*—' C 
be the Line ^/; Here are now three ^ ^r^ 
Lines given, viz. a b and b c (which are \ H 
the fides of the Reftangle given) and S^g 
^/, which muft be one£le of theReft- 
ahgle required. Thererefore a fourth Line moSt, 
be found which fhall be the other fide of the Re£l- 
angle fought : which is done by finding a fourth 
Proportional to the three given Lines {6, 43.) which 
let bee*. &othsLtefiab:ibci€jb^ and then 
1 fay, the Rcftanele/* is equal to db, and is tho 
Reaangle required. (6. 27.) 
' K. B. This is called Amlmtion (f the ReSangk^ 
jiquattoaRightldne a b, vid. Eucl. p. 6. e. 6. 
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Hence any two, or more Squares^ may eafilv be 
added together into one Sum. Let ab^ bd^ zixaef^ 
be the Sides of three givenSqu^res jplace a b and id 




yd 



ftoRight Angles^ and draw the .JJypothenvae /I i/, 
■wfabfe Square! will be : equal , tQ^ the; Sum pf tbe 
Square ot d b and a b. Then let ^ ^ from b to e> 
«id the given Line e/, from b to/: So fh^H the 
'HyjH)thcnuft/^, be the Sid^ of a Square equal to 
cbe Sum of ' the three given Squaref. 

P R O B. II. . 

Or if two Squares be given, you may fubtraft 
one from the other, and find a Square equal to the 
Difference between them. 

Let a and b be the Sides of the given Squares s 
make (the longeft Line) the Radius of a Circle, and 
fet^from the Center on thefame Right Line with a^ 
at theEnd of ^,ereft thePerpcndicular/, which will 
jbe the Side of a Square equal to the Difference be- 
I tween 
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4a. Toexprefs a Reflangle, you need ufe but 
three Letters./^. Jr. ' Whto v^c fay the R«^gle 
idc, we n)canaReaar|gle,oDe pf whofe ^« w 
^ / andthe ofter dc. ^t If ifre fay theReftahglc 
*ci, we'the^'ttican'aKeaaDgle, ohctot wbofc 

« 5 . In every ReaangleTnangle tbe^^uare of the 
H ypoihenufe is equal to the (-StM» 
p/f/be) Sqaares of the two other 
leiits iof^tor/f^tifft of the Squares 

pf.theLegO,j . i) i. ., J 
Xet the Squrfte * m be divided 
by the Perpei»dicoIard|ie into the 
two Rcftar.gtes J m and dn. 1 fay 
that^he Reaargle/fwuequaVto 
. . •Ae%cl«arcdF<ic,and'tlieXenangle 
dii to the Square of rfi'; ardthatby confcqijence 
the ^hole Squate *»/ is equal m the Sipi Cif the 
<S,u«c8 0f 8* and a-c. For, i.Tbe two Triangles 

leffcrTriaftgte Hia;} ::-&sJthe f^me «f -.p in the 
ItcaterTrSgl* » ^ ^- ^XrheVefore ii J > a ifaean 

fca£ly tU imibbf^c isfequaltothe^eCtangre 

b 7d or i c m, that Ik i/ )^. - - , . - - .a 

Andafterihevefyfameffiahhermayai'bcprovd 

be a tneati Pr6p%nal tjetwcen ^-^ and i c (that 



"e m 




.•c Xh. b a • ' b a : b c /iJ» fe n) ^'J^ (Oifqfntty 
Iksmre of A b '^ e^l to the Reaamh d b n, 

rJ ^cf^tMfSuni iH^Stto tie Square afthe 
jjyfotheauje. Qi E. D. ^ ^ ^ 
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Hence any two, or more Squares^ may eafilv be 
added together intb one Sum. Let a b^ bd^ztkaef^ 
be the Sides of three givcnSqu^res 5place a b and bi 







a '- \ 



ttt>Right Angles^ and draw the ^Uyp^thenuie a d^ 
-vrfi'ofe Square i will be : equal , m^ the ; Sum pf tbe 
Square ot d b and a b. Then fet i i from b to e, 
JMd the given line efy from b to/: So fh^U tKo 
'Hyj>othcnufc/^, be the Sidf of ra, Square equal to 
the Sum of rdhe three given Squares. > 

P R O B. lt\ , '^ 

Or if two Squares be given, you may fubtrafl 
one from the other, and find a Square equal to the 
Difference between them. 

Let a and b be the Sides of the given Squares s 
make (the longefl Line) the Radius of a Circle, ana 
fet b from the Center on the fame Right Line with a $ 
at theEnd of ^,ere£l thePerpendicular/, which will 
be the Side of a Square equal to the Difference be- 
I tween 
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' 1^ 



a/ t> \ 

=^ — ar: ^—% — ^— ^ 



tween tkeSquares of ^and^, thctwoSqaaresgrwo) 
fbr fince the Square of a is equal to the Sum of the 
Square of * and/ (by theprecedent ^rep.) the 
Square of J^mtift be the Di£Eerence betweea the two 
f iveftSqitaffes, Wbofe Sides are a and b. 

P R O B. IIL 

Hence/aMb may a ^uare ht made equal to any 
jriven PoIygoOy or ^rregular Kight-itned Figure: 
£y reducing the Figure into Triangles ^ finding 
'S^lx^ 'e^l ^tb idioft Trikfiilest^ aifcl then ooe 
^qime ^ IM ediial 't6 tile Bam xi Idl ^^ 
^61ir*. , 

Or%'i!gak)ilg H^attiigfes emuA tothofeTiiaA* 
^Itnr, mS&i itiaTl hk^eall fhelame fietghl:; ^fe)idi% 
joining thofe 'Re£langt<ft ^fbgatiier, !& 'asi» torioe 
one great one equal to them all $ and laftly> make 
a Square equa) f» that Rvflat^le^ 



5!».lf 
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J?Q)C the jl^g;j?kn^«S;b^ I 

ftian. be. ta\B ,ap^ C, a? fb^ft ; 
Square of iristo tlie Squared 

thofe two Sqtwres{*y fj&^&jJ) thcfctbre theFiffiTt 
A i^ ^-1?^^' ^^^ bofi> B tf»/ C together. 




f is equal to 



- FRO B L E M. I. 

To find two Lines ^ b and cj ^bkb Jbailbitve 

tjje fame R^tio to one anot/befy as two |i- 

• 'Opt S^uar^S^ Similar triangles^ ^^^^, 

' Tpfygomy grCircfes. ' '' '." ; ' ." * ' 

I^qt $ afi4 ^;t)se-tHq^)4es of the two^ v^ Sj^iuyM^ 
Triangles, P^lygP^s ^ov the Ipi^gi^teTs or R|ia^^> 
Q^thp€irplc$jgi^yc9 ; Set fhem at Right Angles to 







one another, ai yoii fte, anil draw the Hypotfaenafe 
*4-(^, to whith let fall the Perpendicular/, whi^ 
ihall divide the Hvpoth^nnfe into two Parts b and c^ 
the Lines reciiiired. For the Triangles Zand Xbe- 
ing fimilar (by ^S. of Are (T.) will be to one anoAer 
.. aslthe Squares of their homologous Sides a and dy 
(^•47 OTnereTrianciefe alfi> haying the fameHeighr^ 
will be as their B9&s(jS. 42.) w^eref^e thdtBafea 
i and ^, aire as the Squares of i zn&a. 'Q. K. D. : ^ 

PROBLEM it 

ms Problem may he nroerted thus % TV make 
two Squares^ Tria^ks^ :^Ci having the 
Katio of two' given UneSj b ana c> cf^ in 
any given jRafio^. . 

|bin the Lines into one continued £joe,^ and then 
make that the Diameter of a Oircle,.ffbm the Point 
where b and c join $ ere£l a Pe^ndicular to the 
Carve as/, then draw iand a^ and tl^^ /hall be the 
Sides of the Squares, Triangles, fimM Polygons^. 
ci the Diameters of the Circles required. 

- - In a Rlght-angted Trian- 

gle let theHyforbentjfeheb, 
the Catbeti or Legs b and f, 
a Perpendicular from the 
Vertexof lire Right Angle 
/, and the Segments of the 
Bafe made thereby, /land e» 
• Then t. h : b::c :pK Wherefore hf=:bCy from 
whence will arife theie 4 Theprems, for finding 
anjr of the Sides or Perpendiculars by bavis^ the 
feu» 
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S Wherefore ^ t 

e.c.::c.bj lc€=ebj 

Whence will ariferiiere twoTheoremfifitf findii^ 
cfae Segments ffom the 3 Sides. 

** ' cc 



^ Wherefore s C. 



3. il/; : *. c^ 



From whence thefe Theorems will arife for find- 
ing the Segments^theSidesyorthePerpendipttliiisi. 

c ' h ^ 

ac , eb • . *' 

^ ^^ . ^ ^^ ^ 



j^b.piice, ^ rbe=:p€ 



^•/••*«^o... 



Whcrefore< > 

I % And 



Ti« .EtEMEKyS 

' AlirfConfcqucntly, 
fey ^ t^ 

5. And fince <?= ^ and (by 3,) ^. = ^5 

{ •' • ' 

Thdfcforc^ =iy. Wheiefeft pvb^bcc. 

And dividing both .by >Cv/:i& s^ ♦ ^ 

That is, the Reflangle ua^er the Legs, is Mual to 
that of the Perpend]c3l«Finto4ieHyfmieniiic^^r. 
For, by proceeding after this Method, the 'Reader 
may ca(ly dif^pv^ many fuch Proppfitiopa as thcfe : 
Wbi^ I leave to cxmik \m Skill and Clligence 
this vfay. ' ^ 

r t That the ReaaLi?de 'Under citKei L^of a 
rjglit, angled .^, ;iQd the oppo^tc Segment of the 
£afe, is eqtial to that under the Perpendicuhir 
into the other Leg. • 

•-'-". • i- - . i 

II. The Square of fte Hypothennfe i» to that 
of either Leg : : As the Reftaogle under the Hy- 

E)thenufe, and tbe-Segmci|t of it, qpp^re to that 
eg, is to the Square df the Perpendicular. 

III. The SolidKundir th^ Perpendicular into^the 
Reflangle of the''Lcgs,iis equal to that underthe 
m yp Ql? b<?ni;fe into tl><» R e6^ai}g |^ q£ its. Segments. 

Vf{ •rtie-SqbaJ'e of th^,JJerpendfciifer*ish>4he 
Squ^ of any Leg? *<'tte6^ Segment oppofite to the 
j^ ^ta^ thc^Wtolc Hypothcnufc. J- . * 
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y L Tho $aw?« »f ^c Si4^ arc #5^# ?5j^-- 
Trianelc, there be made a %ff)i-> . • ot 

two fhaded Segments a& and 4{;; what remains 
of each mufl be eayal, f . e. At Triangle ab c » 
equal to both the Li^nes bpa ^nd amc. 

And this is ^e Quac^ti^ qiT the iunes of i97/- 
focrates oi Scip. 

5 7* Whqo tb^Triangle ^ ii^ is ^ .^*jfceleSj thei^ 
the Lunes vn% be equal»and thfio air9 the Triangk 
sb 0^ being the.half of a ^'(?v will be equal to each 

.Lune. 9ut it^tHe Triangle be^ Sc^lenCi as in this 
Figure, the Lun^ are uneqi^i $ and 'cis Zf difficult 

' to divide the Trian£le f /2^ (^ into two Parts by the 
Line a Oy fo as to be aUe ^ prove the Triangle a bo 
to be eqi^l to the Lune bn a^ and the Trijangle oao 
to be equ^l to the other Lune amc^ thfs is, I fay, 
as difficult as to find the Quadrature of the Circle. 

N.B. Sii2ce$b/Sj fiverai ways have been Jijiavef^d 
cffjuaring atjy affig;uU9(frtion (fthefe Lunes 
(SeetbejPbiUfiplbicalTranfaElions^ N^^ajo. 



tao ELEMENTS- 

* Xct there be a great^ir Circlfe S G A Q oti whefc 
qtiadrantal Arch B A, let the Lune be BEAGB; 
or L, be drawn by defcribing the femicircular Arch.' 
BEA, which is one half of the leflcriCircleBCAE. 
liCt thtn a Line, as G B, be drawn froth the Cen- 
tprof the greater Qircle, cutting off. any Portion 
or Segment of the Lune, as B £ D : *Ti8 required 
to fquare that Segment. 

IJrtfw BQ at right Angles to E O^ So fhall the 
Chords G be perpendicularly biflefied in the Point 
F or »idraw alft BE knd £ G A. I fay, that the- 
BJght-Llned THahgle'B £ F, is equal to the Part 
if the Lune BED. 

' .tor FG1>einjg.fe(jual to FB,EF common to both^ 
ttid the Angl^ at F eqoal, becaufe both Right, the' 







.>^' 



Triangle EFG.will be: equal iio ?5F : Wherefore 
the Angle o being eoual to a^ they muft be both Se- 
^i-right ; And conieq<lentlyi /'and $ muft be alfo 

8^- 
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Semi-right :. Therefore the three Triangles "£BG/ 
£ B F and £ F G> muft be each one the half a 
Square: And confequcntly ,GB : E B : : -/ : 2 : V : x jt 
for the Sqniare of G fi is double the Square of £ B $ 
mid fince.iimilajr. Segniencs .are. as the Squares of 
their Chords, the Segments BG mud be double oC 
.B£: Whebeforo.the half of one willbeequal to all 
the other ^ that is^B D F equal to the Segment B £1 
And therefore the Reftilincal .Triangle B E F, cx-J 
ceeding the Portion of the Luoe by the half.Sejg- 
ment BE F, and falling (bort of the Lune by the 
Segment B JE| which ia equal to that former half 
Segment. B DF^ the Triangle is cxa£lly equal to 
the Portion of the Lune. Q. £. D. 

And the Ground of all is thss^ that the Angle BCI^ 
being at the Center of one Circle, and at the Cir* 
cumrerence of the other, muft divide the Quadran- 
tal Arch BG A, in the fame Proj^rtion as it.' doth 
the Semi-circular one B£A: On which depends 
the Equality of the Segments BE, and B D F. 
. And fioce the Triangle BC A is equal to theLune 
L, ("as is apparent by taking the common Segment 
BGAB, from the Semi-circle B£AB, and fix>m tho 
Quadrant BG AC) it will be eafie to take from 
thence a Part, as the Triangle BOC, equal to the 
a£^ned Portion of the Lune. For having let fall a 
Perpendicular from £, to find thePointO, draw OC $ 
and then will the Triangle BOC, be equal to th^ 
Triangle BEF, before proved equal to the Segment 
of the Lune; For the Triangles B C A and B £ F 
arefimilar, as being each the half of a Square: And 
therefore the former to the latter will be as the Square 
of BA, to the Square of B£ (d. 47.) their homor 
logons Sides. That ts, as B A 19 to B O ((^* Z5 for 
B £ is a mean Proportional between B A and B 0« 
IWurther, theTrianglcBAC, having the fame Height 
with BOC, will be to it as the Bafe A B to BO. 

Where- 
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VOkenfofe the two Trianglei B£V and fiCO> b&r 
sag proved to liave tke Ikmit K^Ao to one and di& 
ftiie thiog, maft beeqmh Q^B. D. 

AniAaifytt todivide theLuoeaccoidjpg to aa]r 
givea Ratio, yoa need ooiy dMde theDJameuc 
A B, aocofdiag to that Ratio i» die Poim O, aadb 
from tbenceeieda Perpendkvlar co find die Patna 
Bz TImi dcaw £C^ wbkh (halUiit off thr dipped 
Poftioa 4»f the Luae. 

5^. Two Gfaordt'Cttttiag or cffoffiog ^ach odier^ 
hi a Ciide, have the Sej;mentt «»;^ 
fffocaily ^rof&rtMtai. 

I (ay, «ihat^«:i&^t: ie:€r, and 
ooniequpatly the Reftangleif ^^Uc^ 
qml to the Re£famgte d ti. 
''^.y^.^r' Por ^raw At prick'dXkkos^ ^and' 

dc^ and the two Triangles^ >e and 
dee'yji^l] be SimHar: Becaufe, i. Tm Vofticalor 
OfypetfiteAngles at'^areeqoal^t. i).} a. The Angle 
/» i^^quai M ^, bcoaofe flaodingliofh en^tbe £aoie 
All: «r^, and being hi Ac fgaie Segment /f 4. la.) 
whMi^ererhetwo"lVfangIetai(e Siaiilai;, andcgfi-t 
ftifuenciy ae.el? : : de^ e o. (5. 46.) •Q.f. iX 
5^. It ^(7 be the Dianettr of aChxile, ittniib^ 
a Peirpendicular te «ity ^ t^ iui^ vnE 
be a mean I^-owrlionalJMiMten the 
Segment's of the SJameter^f e^od 
e c, BeoAtt(e if Is «^tuil ^ea^ ^ (im 
4.d.)^d therefore fiQGe(^<Af.ij]fty 
the R^fkngle bed (.that is »^ .0 
Square) is equal to ii^e c^ m the Rc« 
Aangles of the Pans of all crofling Ghoids jve % 
the Line ^^ or ed^ muft be a ai|€an>CropQrtional 
betwten a e and e c. Q. E. Z>. 
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#td 9p|K)&^ Pitrt of it« :Ci9C4imfe- 
«^nc9, arc u>€Wih ojAm UmPrwa/fy 
n^ their cxtatnrf Scgoieitfis. I fty^^ ^, 

SL^o&^ci^c C74k b is e<}ual to i ae^ Epr 
&)^pQfifig rii^ Lines r« and i d to be 
4l«wiv ^l^'B lEViahglw'tf ^e cttndadb 
will l>e fimilar, bcc^ttfe the Aoglci /i is common to 
ht^ ^^d tfa<^ Angle 4^ i6^iiialHK?,becau(eftanding 
en tjb»'fw)e Ark *^f /4.. laO Wherefore daiabii 
fg^Me^ And^alnnmaitdjs <^'^ :-^ It : : 4? ^ : ^e^ and by 
iovefMA i^AcVdt: :4(e:^.& (6.45 } And therefpie 
lltt B^^Qglei; if'^i&ec|^ual ti^ dm. Qi £• D. 

If bOfiLiQe^ aa 4^9 touch a Cisde^as in tbe 
Peiat ki and another liine 4 //^ drawm from ibei 
fame Pebt la^ do cut it ^ then hab 
{He %cb^mf)> a mean P]ra{iK»ti0nal 
between ad^^miii a/e ("i^e. bdi'ween 
the wbck Sfj^ant, and the ^ari qfif 
wtb6m*rie Gircle.) 

For diawing'tbe Lines ^^ :iinjd id^ 
theTriangka^e^aiid^tf ^wtH^be 
fiAiilar,. bccaufe the Angle ^ bcoin- 
mon to both^ ftnd the Anglerii^^ e (made by the Tan- 
gdnty and Secant e b) isequal to dfan Jngliin tbe 
^pOp& Sfjsm&nt ):(4. 17^) therefeee they are Cmi- 
Jar^BdcorifeqAendye^ (inth^&ttteTriangfe) will 
be ta^fe^^ : as tb^t^femc/ii^ w'ta/i 4^ in the greater 
Tmngl6\^ut*'ea:ab tia^bd a*ds Q; E. D. 




4i. Let 
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4t . \M there be a Diameters ^cut ui c by aa infi- 
nite Pemndicular e^, whether with*^ 
in the Circle, a< in ^g. i. at the 
Cifcuniference, as in Fig. z. or with^ 
out the Circle, as in Fig. ;. Let 
there bt drawn alio from the Point 
a^ any Right Line, as tf ^, catting 
the Perpendicular in ^, and theCir- 
cle in d. I fay, it ffaail always be 
^%ad:a€::ab:ac. 

For drawing the^Line^ V, there 
will be made two Triangles that are 
fimtlar, as ^ ^ ^ and dab^ which 
will be fb, becaufe they have one 
Angle, as a^ common to both, and 
rtie Angle d equal to r, becaufe both are Right 
ones (for d is Right by 4. 14.) as being an Angle 
in a Semicircle, and c is Right by the Suppofitiom 
Wherefore the Triangles are fimilar, and confe- 
qvLcntly adiac: tab: a e. Q. E. D.- 

6z. In the (^dind Figure a d is always a mean 
Proportional between a e and ad ^ in the firft, the 
middle Proportional is aE^ drawn from^, to the 
Place where the Line e c cuts the Circle. 

6u If of a Triangle infcribed'in a Circle, the 
Atigle^ ^^ c be biflected by the Line aed. 

I fay, then ba:ae::a4:ac. For drawing the 
Line e *, there will be made two Tri- 
angleif% b d and aec^ which are fi- 
milar 3 becaufe the Angle d is equal 
to ^.(4. 12.) as (being inthe fame Sig-- 
ment) or infifting on the fame Ark, 
and bad is equal toe a c^ by the Suf- 
fofition. Wherefore the Triangles are 
fimilar, and confequently b a:ad::ae:ac (and 
tbsreforeaUematelyhsL:ac::^d:^c.) Q.E. D. 

64. When 
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6/^ When the Angle at the Vertex is thus bif- 
fefted, the Segment^ of the Baf^ b c are alfopropor* 
tional to the £egs of the Triangle (/. ^.) be :: €C 
;.: baiae, For fuppofing f /'drawn parallelrto.^^ : 
Then will ba: aciief; fftji. 40.) Biit ef\% e- 
qual toaf^ becaufe the An^le a ^/is equal toeab^ 
(as being alternate jingks i, 51.) and confeqiiently 
to e af{by the Sujf>foJitimywhctehre the Trianele 
aefis an Ifafceks (2. 1 5-) ^nd ^erefore infteadof 
putting of it ^Bhcfovcb a:ac/::ef:fcf we may 
iky ba :ac };afifc.. Bnizslafifc :: foisie 
zee (6. 4a.). ^vhqrefofe b aii^citbeiet* Or, 
'^h\Q\ki%2L\\6nQybc\ec\\ba\ac. Q,e;d. 

N. B. This rProfoJithn is &niv€rfal; and if 

any A^k of a triangle be biJfeSed^ the 

Legs ab(mt that Jfigfe are, proportional tQ 

the Seg^mnts of the offopte' Stde made bt 

y th£ Line biJJeShngti^e jingle.) :/! / 

tf 5 . If two X^ircles touch one anpther {in 'fi Voint 
"jcithin) as ^ and if to tlla^Po}ht ' ' , / 

J6u draw a Tangent and a Perpen- 
icular atb (which will paft thi-o* 
both thrfr Centers) (4. 5.) and if 
alfo you draw any Secant, from" 
the fame Point, sa aed ^ t fay,. 
*twill alws^ys he ae :a d it a^s . 
a b. For having drawn the Lines' 
e c and db^ the Triangles ^eQ and ab d will be 
fimilar, as having the Angle at a common, and 
e and d both right ones 3 (by 4. 14.) and, confe- 
c^trixivae^ad-^xaciab: (VE.D. 
*• CC^ The Ark e c is to the AtE </ *, as the wbolb' 
Circle aee^ to the whdic Circle adb. (tf, 49. 
and 4. II.) • ^ ' * ^- 

PROP. 
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• i% If two (or i^pre) Cfcordsj^n r. C, tfltie few 
fbe iamc fitid of any PiaiJietcr of a tJJr^lc; SHberr 
Squares flrail Id direff/j, of 
^ the Verfii Sms x JC. 
. And JbaBalfo bek^df td 
thtJieRangkstttjdenbe.^i' 
amter andjtch F^^iSineu 
Let ftft the right Sino« s 
knd S. Then w^H c ^ t^ i x 
+ A?jK', andCC=:SS + 
XX; and if thrf)»rK«ter be 
caUed D, lis Wrts will be x 
and D — ;r/ X and b — X : 
%xxsi^xjl3'^9fx, and SS=0X — XX 
Chy 66i of uiisBook) wherefore fubAitute thofe 
two laft Quantities ihftead of The Equals 5 5 and 
SS; and you wi)I havct^C ==:JD;i^*— at^t+^j*? 
(that is)l>^ andCC:^ DX— XX +XX(thai'U) 
D X 5 which proves the latter Partof thePrqpofitiop^ 
that the Square of the Chord i$ alwap equal to 
the Refiangle under the covre^ndii^ vecTed, 
Sine, and the wjiok Ptam^en 
^- And 'tis^ain, that 

V K O J?- 

.' \ • ' , ■ ' . • ■ t 

(S8. A Circle, y^We A lea is eonal to the Con* 
^;^.6^cface of a g^ven Conff, will mvt k» 9.^ius 
a jueaa Prci|)ortioQa} >betweea the Si^e «if the Cone 
and &adius of its Bafe, 

^ Let 
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Lot the Side of the G)ne be = a^ the BLadiiis of 
the Baft == f 5 <hcn the Diameter will be 2 r; >jid 
the f>eriphery :^ire:^c. But half thePeriphe- 
'ry into the Sid^ of the Cone is 3= to the Convek Sur- 
face of the Cone (by....) that is^ar eexp reflesfhp 
^be^mi of the Cone. Kow fince >/ : 4 r is a meah 
jpj<oportiooal between ^ and r (for4.v^ « aj^ ;; • : ^f 
'^) I ivHAjgiXkC 1/ 1 i( r 10 be the Radiut of the Cifcte 
^hoft Area ca JU-ea lof i!he€one. Thea ^ittif 
Bi^adrete'i'^ « •/ : ^ r, atad it s Peri ^eiy 1 yi; iir^; 
anl by j^ul rfptlcationof 1 / : ^f g, th e PetijJiery 
' intoiV: r tf, thfc half Radius 5 or /i^rVintoy: f i, 
the Radius of the Circle witt be OTr e = ^, the Sitt- 
face of the Cone. Q. E. D. * 

6^. The Convex Surface of a right Cone is to 
the Area of its Safe : : as the Side of the Cone is to 
the Radius of the Bafe. 

For fince the Convex Surface of the Cone (by 
what is faid after 14. Book 4.) is equal to a Tri- 
angle whofe Bafe is equal to the Periphery of the 
Circular Bafe of the Cone, and itsHeieht the Side 
of that Cone,«aU the Periphery c^ ^ind the Side of 

the Cone tf, theii'wiH^ea^refi the Area of the 

Convex Surface, tnatlie Area of the Bafe will be 

— . (by Art. 26* ^^ocA: 4.) ^ixt there is no Doubt 

but — . : — ::ar. Wherefore, t$c. 

70. A Circle whofe Radius is equal to the Dia- 
meter of the Sphere, will hare its Area equal to 
the Sphere's Surface* 

Let 
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Let the Radius oFTuch a Circle be i >, tben its 
.l>iatneter is 4 r, and its Periphery, will be 4 r ^'; 
and by multiplying that by r := half .of Radius, 
the^Area is4 rr f. Let then the Radius of the 
Sphere be r, then will its Di^metet be 2 r, and 
the Periphery of a great Circle 1 re^ which beii^ 
xhultipfied by the Radius r, makes irre^ the 
'half of which iarre^ the Area of,a. great Circle; 
' but the Aiea of "4 foch Circles is equal to the 
Sphcro*^ Siir ftce (by Cor. V. /. y^O ^hat is, 4 r re 
z=z to the Sphere*s Surface ; which was above pro- 
Ted, equal to the Area of the Circle, who(e Radius 
.was equal to the Sphere's Diameter. Where- 
fore, ^C. '" ' ] 
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Of Incommenfurables. 

Lefler Quantity is faid to meafure a 
greater, when being taken a cenain 
tiumber of Times, it is exadly equal 
to the greater. Kgr. Suppofe a Pa- 
thorn to cont^n fix Feet ^ then may 
one Foot be faid to meafure that Far 
thorn, becaufe being taken or repeated fix times^ 
it will be exaSly equal to the Fathom. 

1. The Quantity which is thus a Meafure to a 
greater Quantity, is called a ^drt of tl^u greater^ 
and the greater Qi^ntity iscalt'd the Mufoifk xi 
t}ie leiTer. So a Foot is the Q>arf of a I^^thom^ 
and a Fathom is the Multifle of a Foot. ' 

;. If you take tfaie Quantity f^^ cbmmonVttTkch, 

tP^rO wnich fs two Foot and half, and try with that 

' ^ ' -'K ^ '• • ' to 
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^o mcafurca Fathom, you cannot do it: Becaufe if 
you add that Pace only twice, it will make but fire 
Foot, which are lefs than the Fathom ; and if you 
rake it three times, it makes feven Foot and half; 
which are more than the Fathom ; (6 that this Quan* 
tity of two Foot and half cannot meafure the Fa- 
thom, and therefore properly fpeaking is not a ^arP 
of it. But neverthelefs tncy may be faid to be ^Parts 
of the Fathom, becaufe thisC^antity contains fire 
half Feet ; for an half Foot is a V^rt of a Fathom, 
becaufe being taken 12 times, it Will juft meafure 
it5 fothererore this Place contains 'i'/irr^ of the Fa- 
thom, becaufe it contains five half Feet, which are 
7}, that is five twelfths of a Fathom. 
, 4. When two Quantities are fuch, that a third 
tan be found which fhaH be an {Aliquot or Even) 
Part of both, that is, which (hall meajure them 
both exadly: Then thofe Quantities are faid to 
be commenfurable : As for Inftance, a Pace and a 
Fathony are two commenfurable Quantities, be- 
caufe we can find a third Quantity, viz. half a 
Foot, which will meafure them both ^ for if the 
half Foot be taken five times, it makes the Pace, 
and taken 12 times, it makes the Fathom. 

5. Bur when it is not poffible to find any third 

Quantity which can meafure two others, then 

thofe two Quantities are called Incommenfurables. 

• 6. Commenfurable Quantities are as Number to 

Number^ that is, thofe Qpantitiescan be expreffcd 

by Numbers, fo that as one Quantity is to the other, 

•fo fhaU one Number be to the other. Thus a Line 

©f fix Foot or a Fathom, and a Line of two Foot 

«nd a half, as a Pace, are to one another as Number 

to Number. For half a Foot meafuring them both, 

the latter by being taken 5 times, and the former by 

being taken 12 tifne8,.it*s plain that otie Linecon- 

'tains 5 half Feet, and the other 1 2, and therefore they 

-^iit as 5 to 1 2, or as Number to Number. 7. If 
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j. If two Quantities are not as Number to Num- 
ber, that is, if it be impoffible to exprcfs their Mag- 
nitudes by two Numbers, they are Incommenfura- 
ble: As is plain from the lafl. 

8. V7e ought then to fee whether there are in Re- 
ality any fuch Qu^i^^iticswhofe Magnitude cannotbe 
axprefs'd by Nuthbcrs j and if there be any fuch, we 
muft fay that there are Incommenfurabk ^mntities. 

5>. K plane Number is that which may be produ- 
ced by tne Multiplication of two Numbers (one into 
another) v. 5, (J is a plane Number, becauft it * 
xhay be produced by the Multiplication of ^ by i : 
For t\yice 9 makes (T. So ^Ifo 1 5 isa plane Num- 
ber, arifing from 5 being multiplied by 3 ^ and 9 is 
a plane Nufnber, produced by the Multiplication 
of 3 by 3. 

10. ThofeNumbers which, being multiplied one' 
by another, do produce a plane Number, are called 
the Sides oith^t Plane, as 2, and 3 are the Sides of 
the Plane 65 and 3 and 5 are the Sidei of 15. 

11. If we imagine Units to be little Squafe^^ 
thbfe Squares may be formed into a Reftangle, if 
their Number be a Plane. V. gr. 1 2 Squares may be 
placed in the form of a Reftangie, one of whofe 
Sides may be i and the other 2 and 48 will ihake a 
Reftangle whofe two Sides may b6ii and 4. See 
the follow'ing Figures B and C. 

12. Jfquare Numbefis a Plane, \ilfhofe Sides are 
equal; as4 arifing from the Multiplication of 2 by • 
25 as 9, the Produft of 3 by 3 : And 16^ itiadc by 
4 multiplied by 4, ^c. 

13. A ftjuare Number may be ranged into the 
form of a Squai*e, and that Nuihber which can be 
ranged into the form of a Square, is a fquare Num- 
ber, and that which cannot be ranged into the 
form of a Square, is not a fquare Numben 

K 2 14. Si' . 
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14. Smihrfhue Numbers an thofe which may 
be tanged into the Form of 
g fi°>il«r Reaangleas that i«, 

2p4JIXa..iB '""Reftwgle^ wWeSides 
] ; l''*| : ^ |» are proportionalj fuch ate 
3 i» and 48 j For the Sides of 

ATrni i» are 6 and a (jte i%. B) 

and the Sides of 48 ate, is 
a^d 4 {See Fig. C) But 6 : a : ; la : 4, and there- 
fore thofe Numbers are fimilar. 
Z5> AllfqaateNambet8arefimilarPlanes(tf'. ji.) 

16. Every Num' 
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ber may be piaced 
in the Form of a 
Right Line, and 
in that Difpofition 
may be taken ibr a 
Plane. Thus 3 
(in Fig. A) may be conceived as a Plane fimilar to 
jz or fi ; For the Sides of the Plane 3, are i and 
3i ("becaufe once 3 is 9) and the Sides of 12 are z 
and 6. But as i : ^ : : 2 : 6. 

17. There are Numbers which ditt not Jimilar 
fPianes: As if you examine from i to 10, you will 
find indeed that i, 4 , 0, being Squares are fimilar^ 
and fo are 2 and 8, which have one Side double to 
the other. But the reft, as 3, 5, 6y 7^ are by no 
means fimilar Planes. 

1 8. If one fquare Number be multiplied by ano- 
ther, the Product will be a third fquare Number. 

Thus A. 4, andJB 9, being both 
Squares, dp, when midtiplied into 
one another, produce the Number 

?5 or C : And t fay that third Num- 
er is a Square. For the Meaning 
of multiplying B by A, is take B 
as often as there are Units in A* 
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Bot I may confider the whole Number B % a« one 
only Square, and I can take that as often as there aie 
Units or litde Squares in A. And as the Units in 
A are ranged into a Square, fo I can range the 
Square B as often into a fquare Form, juft as if it 
were an Unit. So that there will be four fuch 
Squares of B, which, being placed as you fee in the 
Figure, will make the Square C or 36. 

I p. If two Kumbersarefimilar Planes, the greater 
may be divided into as many Squares as there are U- 
nits in the lefler. A, ;• and B, 
1 2. are fimilar Planes 5 fo that 
the Side 3. is to 6 :: as the Side 
I. is to 2. Wherefore I can di- 
vide the Plane B, 12 into 3 
Squares placed juft in fuch a a j i T r : 
mannerasthofe 3 littleSquares " ^ ' > ■ » » >^ 
in the Plane A. And every one 
of the great Squares of B ihall anfwer to 4 of thole 
in A. So alfo if the Planes 
had been 8 and 72 ; I can j) 

divide 72 intoeightSquares, 
of which every one fliall 
contain 9 of thofe in the 
]e£&r Plane 8. The fame 
would come to pais alfo, if 
either one, or both the Numbers had been Fraflions. 
As if A contain 3 and f, and B 14. I can divide 14 
into three Squares and hal^ difpofed jufl like thofe 
in A; as may be feen by the Partitions in the Figure^ 
and by the half Square added in prick*d Lines. 

In like Manner if the Planes were B 12, i^nd D 27^ 
I can divide 27 , not only into three Squares, difpofed 
after the fame Manner as thofe in A: But alfo into 
12 Squares, fo ranged as thofe in B, as the pricked 
Lines in the Figure D do fhew. The Way to do which 
is to divide the Sides of the greater Plane into as ma- 
py Parts ^ the homologous Side* of the lefler Plane 
^ K 3 ^ 
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are divided into 5 the Figute/hews the thing, and 
makes it eafie. 

20. Thofe plane Numbers which can be fo divi- 
ded, as that there are as many Squares in the greater 
Plane, as there are Units in the lefler, ace fimikr 3 
chis is the G)nverre of the former. 

21. Two fimilar plane Numbers, ipultiplied one 
^nto another, do produce a Square. Por having 4i- 
yided the greater Plane into as many Squares as there 
^te Units in the le0cr (7.i9.)ooe Plane wiil be 
multiplied by the othpr, if the greater Squaresof tlie 
greater Plane be taken as often as there are Units or 
little Squares in the lefler Plane : But to multiply 
any Number of Squares by the fameNumber, is 
ta make one Square out of all thpfe Squares. 

For Inflancc, A 5. and B 27. being fimilar Planes, 

I confidcr B. 27. as a Plane compos 'd of three great 

Squares, as A 3 is a Plane com pos'd of three Unit/?, 

ht th'reelittleSquarc$.Sothatif Itake all thefe three 

great Squares as often as there are Units in A, tb^t 

is three times 5 1 produce then three times three fudi 

great Squares fis arc-in fi, that is 9 fuch fquares 5 pf 

which every one contains 9 of thofe in A, and all 

thefe 9 Squares of B contain 81 of thofe of A 5 fo 

that A $. multiplying B 27. produces 81. which is a 

N umber of the lefler Squares rang-d 

into a fquare Figure ; and by confe-^ 

J?i?7 5cmA quence a fquare Number (7. 13.) I" 

'' like Manncrif the Planes were B. 12. 

and D. 27. I divide 27 into 12 

S mares, which I multiply by i^. 

and there are produced 144 greater 

Squares ranged in the Form of a 

Square, which do contain in all 324 

of thofe of the lefler Plane. (N. B. SFt? /iivUe 27 w- 

tojz Squares y each Square mtifl bez. 2 5 . (cr tucoavd 

f^/art( /•} as you may fee it H in tbeFigmeD. N ° 1 9, ) 

22.. It 
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Z2. If two Plane Numbers arefimilar, after whit 
Form focvcr you range one, the other alfo may be fo 
difpofed. Let 3 and 12 be fi mi lar Planet. If 12 
be fo rang'd in a Right Line that will make a Reftn 
angle, Ohe of whofe Sides fliall be 12, and the other 
I : I fay that 3 may be fo difpofed as to make a 
ilmiiar Rcftangle, one of wbofe Sides will be <J, and 
theothcrthehalf of one, ^c, 

23. If one Numberdividc another that isa fquare 
one, a third (hall be produced which will be a Plane 
iimilar to the Divifbr. 

Let there be a Square ^^ i6',andlct itbedivi<led 
by any Kumbfer, as fuppofc by 8, which is done if 
you take the eighth Parr of the Side • 

a rf, viz. a f, and thro* e draw the ^V— 

Parallel ef: For by that means ycTu 
will have the Pkne af^ which will 
be the eighth Part of the Squaj« ^^' l 
But to divide a Number or a Plane * 
by 8, is to take the eighth Part of 
that Number or Plane. 

Ifay the Plane ^/isfimilar to 8 5 for 8 beingrang- 
' ed into a Right Line, fo as to make a ReAangle^one 
of whofe S^de^fhall be 8, and the other i , (hall be 6- 
- milar to if, becftufe a e was taken the eighth Part of 
'a dw a b : Wherefore as 8 : i : : (which are the Sides 
of the Plane 8 the Divifor)fo(halU ^ : ^^f which are 
the Sides of the Plane of the Quotient arifing when the 
Square ^t? was divided by 8. Therefore ifone Num- 
ber divide another that is a Square, ^c. Q. E. D. 

24. If two Planes multiplying one another do 
produce a Square, whofe Planes are fimilar. 

25* Two Plane Numbers which arenotiimilar, if 
they are multiph'ed into one another, cannot pro- 
duce a Square. Thefc two Proportions are Con- 
fe^laries from the foregoing ones. 

K 4 a$. If 
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26. If two Kumben arc fimilar Planes, t^eir Equi- 
JwA/^/wandany of their {reJpeSive^) equal Para, 
are alfo iimilar Planes. Lee the Planes htabc/i. s 
•ndABCO> ift. lb that ab:AB;:bc:BC I 
iky; if you take the double of the one, and the do«. 
ble of the other (or any other JEqui-multiple, be It 
what you pleafe) thofe doubles fhall be fimllar. 

Fpr haying taken a e double to a i, and A E dou- 
ble to AD:in order to 
^ ^ make the Plane t e doti '- 

ntnr^rn •>'« ^^ * ^» and B E 

j y ''^ I double to BD: Tfe 
■flOlK"'*""*^ clear that adiA^D:: 



C 
3) 

'^f :? ' aeiAB. Buta/iAU 

»:mm... — B«pp^ ::ab:AB* Wherefore 

I alfotf^:AE::<»*:AB. 

jLni confequently the Planer b e and B £ are fi- 
S&ilar. 

*Tw6uId be the fame thing had you taken their 

Halves ^0 and BO, or any other equal Parts of each. 

2 7« If two Numbers are not iimilar Planes, their 

E^oi-multiplcSjandalltheirCr^^pff/wAjequalPa^ts 

VfiU alfp be not fimilar, which follows from the laft. 

/a8. iBetween any two fimilar pla^e Numberf 

nrhatfbever, there is to be found a mean Proponio- 

't$l. Let the two Numbers be 2 and 8, I fay it is 

'poffible tofind a Number \yhich fiiall be a meanPro- 

fortfonal between them. For if we imagine the 
lane 8 to he ranged in a Right Line A B, and the 
Plane 2 alfo )>e Tanged in another Right Line, a^ 
A D, ahd t^iat out of thofe two Right Lines there be 
A « formed the Plane AC, 16. 

^ ' M ' i ii \T \ ^^^^ ^^^"® ^ ^ '^» ^^" ^ 

' 1^ • ^ ^ JC prod*^f ed by the Multiplication 

jp^ - , . Q of the two Numbers 2 and 8 

* (6\ i7j and the following Pro- 

pofitionO and confequcntly the Niimber of me lit- 
tle 
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the Squares of the whole Plane AC : id, (hall be a 

fquare Number (7. 21.) and they 

may be ranged into the Form of a 

Square (7. 13.) Let them then be 

difpofed into the Squ&re^r. So (hall 

the Square ^ c be equal to the Plane 

A C jtor 'tis only the (ame Number 

difpos'd or rang'd after another Manner. Wherefore 

(d. 59.) the Side ab 4. (hall be a mean Proportional 

between A D 2, and A B 8. 

29. Between tViro Numbers npnrfimilar- a mcf^ 
Proportional can't be found. J^et the Numbers be 
4., and 6. Range each of them into a Right Line, and 
multiply them, they will produce the Plane 24. But 
this Plane 24 is not a fquare Number (7. 25.) and 
confequently cannot be ranged into a fquare Form. 
Wherefore 'tis impoffible tphave any Jmanhetwe€n 
4, and <. For fuch a pretended mean Proportional 
muft, multiplied bv it felf, produce a Square, which 
(as hath been prov d elfewhere) will be equal to the 

'Plane made between 4,aiid(^. (^. ^9./ which is im- 
poffible, becaufe this Plane 24, made out of 4 and 
'6, is not a fquare Number. 

30. Let there be two Lines a and e r, fo to one 
another, as one Number to another 
non-fimilar. V^gr. as y . to 2. Let air 
fo e ^ be a mean Proportional, fo that 
ac:'eb::ek:ec. 1 fay, that ebU 
inannmenfitrable ^ith the two Ex- 
treams ae^ndec. For ae and e c^ 
being as i to iy{u e) as Numbers 
non-fimilar (by the Suppofition) as alfo are all their 
Equimultiples (7.27.) 'tis impoffible to find a mean 
Proportional between^ e and ec (by the Precedent) 
and confequently e b cannot be to a e^ or to e c^ as 
Number to Number. Wherefore it is incomxnen« 
furable with them. 

ji.Tho 
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51. The Diameter of a Square a bis IncommeD- 
furabie to the Side a c. Por taking a d 
double to a Cy and making the Tri- 
angle abd^ it Ihali befimiiarto the 

....*.'2,il Triangle a b c ^ becaufe cd being c- 
\ * y ^"^' ^® ^ ^' ^^ Angle d is equal to 
*^^>^ cb d (z. 15.) and the Angle d mufi 
^ be a Semi right one as well slsc ab; 

wherefore ab disz right Angle j and confequently 
aciab : :ab:ad, 1 hat is, a bis a. mean Propor- 
fional between ^3;(? i, and ^i 2, and therefore In^ 
cpmmenfurable (ty the (precedent,) 

COROLLARY. 

Hence ^tis impojfible to e^prefs one Square that 
jball be Double of another in rational Nurn- 
hers. 

52. The 5P<wrer of a Line is the Square which is 
made upon it. Thus the Power of the Line a c 
(JF'ig* frecedJ) is the Square aebc^ and the Power 
of the Line ^ ^ is the Square abdf. And we fay 
that Line a b is double in Power (in Latin bis fotefi) 
to the Line a c^ which is a manner of fpeaking bor* 
rowed from the Greeks^ and generally receiv'd a- 
mong^ Geometers. 

3 3. The Diameter a b is Commenfurabk in^Po'vcer 
to the Side ac: That isj its Square a bdfis Com- 
menfurable to the Square aebCy for 'tis indeed 
double to it. 
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, • 34. But if you take a0y9L mean Proportional be- 

^ tween ^^and^(;>thatmean/7ofhalIbeIncommenfu- 

[ rablc to them even in Power 5 / . e. the Square of a is 

I Incommenfurable to the Square o(a b^ or 

, . yo the Square of a e^ for the Square of a c a 

I to the Square of ^ /^, is in a Duplicate Ratio 

I of a c to a ((^. ii)^ that is, as^^ to ab 6. 30. 

But ^ c is Incommenfurable to ^^ (7. 51.) where- 

ifore the Square of a is Incommenfurable to the 

Square of a 0. 

55. There is a Second. T^oiver of a Line which is 

called the Cube, which is made by multiplying the 

Square by that firft Line, or Root. 

36. If two mean Proportionals, a n and a m^ be 
, taken between ac and ^ ^ ; fo that a c^ 

anwam^ ah -^ the Line a n will be In- a n 

icommenfurable in this fecond Power to a^^ ^m 
. a c (i. e.) The Cube of ^ ^ will be In- 
commenfurable to the Cubeof ^ «, becaufe the Cube 
of <i^ to the Cube of ^ « is in a Tripicate Ratio of 
the Side ^t7, to the Side ^/^^ i.e. ^s acto ab. But 
47 c and ab^TG Incopimenfurable 5 wherefore, ^c. 
However, a c and a b are Commenfurable in the fe- 
cond Power J for the Cube of ^ ^ is double to the 
Cube of ac. 

37. 'Tis eafy to apply to SolidTsumbers what bath 
here been faid of Plane ones : j\nd thofe are called 

. Solid Ntmbers^v/hich arife from the Multiplication 
of a Plane Number by any other whatfoever. F. gn 
J 8 is a folid Nupoiber made of 6 (which is a Plane} 

. njultiplied by 3$ orofp multiplied by 2. 

38. Similar Solid Numbers are thofe, whole lit- 
tle Cubes may be fo ranged, as to make fimilar 

. and reflangular Parallelopipeds^ 

3.9. tnbick Numbers are fuch as can be ranged 
into the Form of Cubes, as 8. or 27, whofe Sidei 
are % axid 3, aod their ^afes 4 and p. 

z 40. Every 
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40. Every cobick Number, mnltipljring ano^er 
cuUck Number, produces a third cubick Number. 

41 • Between two iimilar folid Numbers there may 
be found two meanPropdrtionals. 

^hat which bath been demonjirated, in reJpeS to 
Vlane Number Sy way be off tied to Solids. 

4&. Thefe Demonflrations, by Which *ri8 proved 
that there are incommenfurable Lines and Magni- 
tudes, /hew alfothat a Omtinntmis not composM of 
finite Points : For if the Diameter as well as the 
Side of a Square were compos 'd of finite Points, a 
Point would meafure both the Side and the Diame- 
ter, for that Point would be found a certain Number 
of Times in the Side, and another determniate 
Number of Times in the Diameter, which the pre- 
feeding Propofitions prove imnoffible. 

4;. Becaufe in a Re£langle Triangle the Square 
of the Hypothenufe is equal to the Sum of the 
Squares of the Legs ; (C. 61.) we have always ufed 
this Triangle for <heDi(covery of Incommenfurables. 
For if all the three Sides are commenfuraUe, fhey 
may all three be exprefs'd by three Numbers, and 
then the Square of the greateUNumber will be eoual 
to the Sum of the Squares of the other two. As if 
the greateft Side or Hypothenufe byj Feet, the leift 
Side ;, and the middle one 4 : The Square of .5 
will ht 25, the Square of 3, 9, and the Square of 4 
will be i(^ : And 9 and kT added together do make 
the great Square 25. But if the leaft Side of fuch a 
Triangle be 2, and the middle one 3, then the great- 
eft Side cannot be exprefs'd in Number8,becaufe the 
Square of the lead Side 4, added to the Square of th o 
middle Side 9, makes 13, which exprefs the Square 
of the greateft Side. But as that Number 13 is not 
a fquare Number, fo its Side or Root cannqt be ex- 
prefs'd by any Number. 

44* At all times Men have been foUicitous to find 
VfOX AmeM^hod of difcov^i&g propet Numbers to 

e^reft 
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fk cxpcefs the threeSkles of a &«3ftoglc Triaagje, & 

Jb as to be aflured that sil the three Sides are Commen* 

)$ furable. Thereibrel here Ibew you fuch a Method^ 

by which you may find out all the poffible Num- 
$ beis that are proper for this Purpoic. 

45. If youtalce any two Numbers (eyren Uoity it 

jir fetf ) di£ferii^ but by aa Uoit, and add the Squares 

of them together, the Sum will ht a Number which 

fhall be the Root of a Square equal to two Squares 5 

i and that Number will exprefs uxe greateft Side of a 

Re6langle Triangle, whoiemiddleSidefhall be that 

Number Icffcn'd by Unity, and the Icaft Side (hall be 

j; the Sum of the two firft Numbers. K gr. Having 

$ taken i and 2, and fquared each of them, you have i 

It and 4; add thofe two Squares together, and the 

Sum is 5. I fay 5 will exprefs the greateft Side, and 

^ then 4 will be the middle one, and 3 the leafl 5 and 

I 2 ;, the Square of the Hypotbenufe, will be equal to 

|j the Sum of the other two Squares. In like n^anner 

^ if you take % and 3, and add the Squares 4 and ^ 

4 together, the Sum is i^. Then I fay, will 13, iz 

I and 5 be three Sides of a Reflansle Triangle 3 fo 

p - that idp, the Sqi^are of i j, ihall De equal to 144, 

j and 25, the Squares of 1 2 and 5. Moreover if you 

I take 3 and 4 ^ the Sum of their Squares p and 16^ 

makes 255 wherefore I fay 25 may be the greatefl: 

I Side of a Re£langle Triangle, whereof 24 will be 

, the middle Side, and 7 the leaf): Side. 

I It muft be obferv'd aUb,that the Equimultiples of 

any j Numbers thus found, will do the fame thing : 

Thus, having found 5, 4 and 3, their doubles 10, S 

I and ^, will reprefent the three Sides of a Re3anglo 

Triangle, fo that 100, theSquare of 10, (hall be equal 

to the Sum of ^4, and ^6 the two Squares of 8 and 

6. And their Triples alfo I5> 12 and 9, will do 

the fame thing : For any one may fee that all thefe 

Numbers, fiiU having the fame Proportion^ do as it 

werp 
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were cofiftitute but one only Triangle, vizi that 
which 16 exprefi'd by 5 , 4, and z. And therefore all 
thofe Namber^ may be taken (or the fame. . 

K.B. The three Sides qf a ReSangkd Triangle 
will then only be conrntenfurabk^ when they are 
in this Trofortian^ viz. ^5 a a H- 6 c, a a — c cv 
and i^Lt. That is^ the Sam of two Square 
Numbers^ the 2)ifference of their Squares^ and 
the double Re£langk cf their Roots. 
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0/Progreflions ^»^Logarithms. 

I RcgreJJion is a Series or Rank of 
Quantities which keep between one 
another any kind of fimilar Rela- 
tion or Proportion 5 and every one 
of the Quantities is called a ^erm. 
2. When the Terms which fo fol- 
low one another do equallj^ increafe ordecreafc, 
the Progreffion is called jirithmetical-^ as are all 
Numbers proceeding according to the natural Or- 
der of the Figures, as i, 2, 3, 4, 5, 6^ i^c. As alio 
all odd Numbers, as i, 3, 5, 7, 9, 11, ^c. or a$ 4, 
8, 12, 16. or as 20, i j, 10, and the like. 

3. Arithmetical Progreffion may be i.ncrcafed in- 
finitely, but not diminifhed. 

4. if 
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4. If in an Arithmetical Proereffion there be four 
Terms, the Di&reoce bei weep ^ two GxH of ^^hi^h 
i» equal to the Oiftereoce between the other two, 
thofe four Terms ate faici to be j^itlnkeucaily ^Pro- 
fwrtional : As in the Pcogfeifion of thenaturalKum- 
ocrs, I, 2, 3, 4, 5, 6, 7, 8, 9, ^. If you you take 
tour as 2, 3 : : : 9, 10, {"Jthn Mark : : : IfikiUfiff the 
future uje tofigntfie Arithmetical Proportion) there 
will be the f^me Arithmetical Proportion between 1 
Md 3, as there is been p and 10; that is, 10 ex* 
ceeds p, asmuch as 3 doth 2 : So alfb 3 : 5 : : : 8 : lo^ 
are in Arithmetical Proportion 5 and fo are i : 5 : : 2 
5 : p, where 5 being taken twice, is an Arithmetical 
neao Proportional De|:ween i and p. 

5. In Arithmetical Proportion the Aggregate or 
Sum of two Extreahis is equal to the Aggregate of 
the two Means, as in 2 : 3 ] : : p : 10. the Sum of 
% and 10 is equal to the Sum of 3 and p, that is 1 2 1 
fb alfo in 3 : 5 : :: 8:10. the Aggregate of 3 and 
10 is 1 3, which is equal to the Aggregate of 5 and 8. 
And theRcafon of this is felf-evidS^t:For tho' 10 ex- 
ceeds 8» yet that which is added to 8, (viz, 5 .) doth 
juft as much exceed 3, which is added to io,and fo 
^here neceflarily arifes an Equality between them* 

6, The Sum of the firft and lafl Terms in any 
Arithmetical Proportion, is equal to the Sum of the 
^ond and the laft fave one 5 or to die Sum of the 
third from thefirfilerm^ added to the third ^accounted 
Jback^ard from the lafty &c. as in the firft Examplcg 
f and p mjake lo, and fo 4p ^ ^^d 8, 3 and ?» or 
f and 4 always make io» Ap^ ^" the middle re* 
ip^ins 5, which being taken twice (as if it were t-^ 

Univalent to the Terms, Itecaufe 'tis equally diftant 
•^Bi.th^.firft apd laft Term) inakes «lfo 10. 

7. If you add thefirfl Term to the Uft, and mul- 
. tiiply that Sum by half the Number ,qf ^Jic Terms, 
theProdudlfhallbe equal to uuij^^tpg/^tc ^t ^tip 

hi. of 
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of all the Term?. As in the former Example, i ad- 
ded to % makes I o, and lomidtiplted by 4i (or 
4, 5) for there are 9 Terms, produces 4$, whkh is 
the Sam of all the Terms from i to 9. As is ma* 
nifeft from the Precedent. 

8. When the Terms of the Piogreflion are cooti* 
nual Proportionals ; that is, when the firft Is to tho 
fecbnd/ as that is to the third Term, as the third ii 
to the fourth, and as the fourth is to the fifUit ^c. 
then the Progreffion iscall'd Gecmetricaly ^ ', a, 4, 
8, i^, ja : : Or as i» 3, p^ 27, 8t : : Or again, as ;, 
12, 48, 192, ^6%y Or defundif^^ as 8, 4,2, ti : Or 

Iaftly,asi,ifT*,Ti,7i, €^^. 

9. Geometrical Progreffion may be eocreas'd and 
diminifh*d infinitely. 

10. When the Progreffion begins with 1, the fe- 
cond Term is callM ^^Roaf^ Side^ or £rft ^ower^ 
the third iscallM the Square i^t fecond ^o^joer ; the 
fourth^ the Cube or third Ti^HBf 5 the Jifib^ the Jfi- 
quadrate c» fiurtb Powers the^Ar^^, th^ Sur-Md 
ot fifth Vower 5 the feventb^ the ^uadrate-QuPe et 
Jxtb Vower^ &c. 

1 1 . If (infucb a ^rcgrejJm)^o\x take feurTeriiii^ 
the former two of which are as much dtftant from 
each other, asthc-twolattefare: Thofearefimply 
Proportional,- and the Reftaagle of their Extreamil 
is equal to that of their two middle Terms. 

1 2. Let the Quantity A B be fb divided in C, D,^ 
EandF, {?<?. that AB:AC ::AC: AD u ADi 
ABj&€. ThenIfay,BC:CD:DB:EF,8?c.are 
in continual Geometrical Proportion; and alfo that 
AB:AC::BC:CD::CD:i)£,Qf^.f0rbecattr^ 
AB:AC:sAC:AD,itwiU&notKr»by0ivifigii 
of Proportion^thatAB : lefs AC : (thut is CB:)AC$ : 
as AC lefs AD : (that is DC> AD, and c^nfeqoent- 
ly alternately CB : CD : : A C : A D» or as A B : AC^ 
and fo of all others it may be proi^d.i ; DC : ED : : 
£F::GF»&r. L tj.Lct 
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t }. Let there be k Pimreffion of Qaamities in 9 
Right-Une BC, CD, DE, EF, fgc. let Cd 
A be eaual to the fecond Tefin CD, that fo we 
^T may have B d the Difference between the /&*/! 
'^1 and fecond Terms : And let it be made as B 4 : 
Ef BC::BC,toafeiarthLine, w«. BA. I fay, 
that if the Number of the Terms B C : C D : 
D £, (Sc^ be finite, though never fo great, all 
2>" thoie Terms taken t^ether, although theie 
be an hundred thoufand Millions of them, 
fliall be le(s then B A. But if we fuppoft the 
C-- Progreffion infinite, or that the Terms are in- 
finitely many, then fhall all of them taken to* 
J ^gether be exaftly equal to fi A. For fince by 
T the Suppofition B /, (that is B C lefs C ^ or 
CD) is to BC :: BC, (that is A B lefs A C) 
£1 AB, it may eafily be found that asBC:CD:: 
- AB : AC : : AC: AD^&c. and coofequently all 
the Terms CD, DE, EP, CS?^. will always be found 
within, or be hither the Point A. To which it ap- 
proaches the nearer, the more the Number of the 
Temxi is increased. So that we (ee plainly, that all 
* ^efe Terms (which in Books are ufually call'd 
^am ^ropmmal) tho* they be aftually infinite, 
cannot make an infinite Length, becaufe they will 
be all included within the Line B A. 

14. This Demonftration will appear much more 
eafie and fenfible bv the Example of a oarticular 
Progreffion, where the Terms are in a doube Ratio $ . I 
v.gr. Let CB be double to DC, and DC double to || 
D£, &e. For if the Number of the Terms be hero 
finite, tho* it be an hundred thoufand Millions, and 
you take the lafl and leaftTerm, fi>rExamrie F E, 
and add to it another Quantity, as fuppofe AP,equal 
to it : It is then plain, that E A muft be eonal 
to the Term E D, which is the laft five one : For 
E D is doid>le EF by the SiqppofitiOQ (the R^» 

being 
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being every where double) and E A is al(b double to 
£F by the Oonftru£lion» it having been made fo^ bv 
taking P A. equal £ F. In like mai^ier A £ with 
D £, that is AD, /hail be equal to the following 
Term C D, ^nd at laft A C will be equal to B C. 
So thf t from hence it appears, that the firft or great- 
eft Terni is always equal to all the others taken to- 
gether, provided there be added to them but a 
Quantity equal to the laft and leaft Term $ but if 
nothing be added, the firft Term is always greater 
than the Sum of them all. . 

If thefe Terms are fuppos'd to be afhially infinite, 
then the sreareit BC will beexa£lly equal to all thofe 
infinite others taken together CD, DE, EF, iSc For 
any one may cafily dikern, that the more there are 
of fuch Terms, thb mpre you approach towards A, 
by cuttii\g;QjBf ftill the. half of the Remainder : But 
when anyQaamity is thus lefien'd bv^hstif^and the 
Remainder again by half, and then the half of that 
third Remainder taken, and ib on : 'Tis plain, that 
by fuppofing the Diminution to be made an infinite 
nuo^ber of Times, nothing at laft. mil remain. 

This alfp might be demonftrated by a ReduSlion 
ad ImpQJjibik^ oy ftiewing that all chofe infinite 
Terms, takea together, ^are neither greater nor lefs 
than A B. 

15. Hence may the Difficulties raifed by the 
Schoolmen againft the {b^finite) Divifibility of a 
Continuum be folved, tho' to Perfons ignorant of 
Geometry^ they appear .unfolvible: But indeed at 
the Bottom they are nothing but meer Paralogifms. 

1 6 . If two Progreflions are fuppofed, one Geome- 
trical, beginning with 1 , and thecther Arithmetical, 
beginning with o, Co that the Terms in one fliall bo 
placed over, and anfwer refpeflively to thofe in the 

L 2 others 
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e^ ^ the AriihenieticaloQes arecalled Lcg^fitbms^ 
JSx^tmemSf (onlndtoeei) ^s la the following Ranks* 

0. i» 3. 3.^ 4. 5* 6, 7. 8. 

1. 2. 4. 8. 1^. 32. ^4* 128. 25^. 

1 7. That which is produced in aGeometricalPro* 
greffion by Multiplication and Divifion, is eflefted 
in the Logarithms by A<idition and Subtni6iion : 
Asi if haying three Numbers given $ 2 : 8: : ^4, . 
yoti Would findaiburthProportional to them inGeo- 
tiietrical ProgteflSon $ you mufl multiply ^^4 by 8, 
(which ate the two middle Terms). For the Produft 
5 1 1 /tiall l>e equal to the Pro^du^ made by 2, and 
t^e fourth Number fought, they being the two Ex-* 
treams of four Proportionals. And to find this fourth 
Number, you need only divide 5 1 2 by 2, and the 
Quotient will be 256. So that 2 : 8 : : 64 : 25(r, and 
^4 and 25 tf will be Juft as far dtftant from one ano- 
ther in the Order of the Progreffioo, as 2 and S are. 

Butif infteadof theCeometrical Numbers 2:8:: 
^4, you had uled their Logarithms 1:3:: IT,^ which 
aniwer to them in the Progreftlon, and were minded 
to find a fourth Logarithm, then you muft have ad- 
ded 3 and 6^ which malces 9, and from thence have 
fubtrafted i, there would remain 8. The Loga- 
rithm aofwerine to the Geometrick Number 215^. 

1%. So alfo, if thete be two GeQiifietrick;Number6 
4 and 8, to which th6 Logarithms 2 and 3 do an- 
fwer f by multiplying 4 by 8, you produce 325 the 
Number under the Logarithm 5, which is the Sum 
of the Logarithms of 2 and 3. 

ip. In like manner by multiplying itf by it felf» 
there will be produced 25^, which ftands uikler tho 
Logarithm of 8> the Sum of 4 added to itfelf. 

ao. So 
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20. So if the Geometrical Number were required 
that ihall atifwer to, or ftand under, theliOgarithm 
16, you muft take 2j6^ which flands under 8, and 
multiply it by it felf, and it will produce tf;53^f 
the Number required. 

21. If moreover the Geometrical Number an* 
fwerins to the Logarithm 2; were required, you 
may take any two Logarithms, whofe Sum is 23, as 
fuppofe 7 and id, and multiplying the Geometri- 
cal Number under them, vm. 128 and (^55 35 one 
by another, the Produft will be 8388(^08. Th^ 
Number which ought to ftand under theLogarithm 
23, or in the 23d Place of a Series of Geometrical 
Proportionals, beginning from i. 

22. From hence appears the Way of anfwering 
that ordinary Queftion, How much a Horfe would 
coft, if bought on this Condition: That for the 
firft Nail in his Shoe a Farthing were to be paid, for 
the fecond Nail two Farthings, for the third Nail 
four Farthings, for the fourth Nail eight Farthings, 
and fo on, ftill doubling £ot 24 times : For the 23d 
Place in fuch a Progreuion would be the laft Num- 
ber 8388^08 Farthings, which, being reduced, is 
8738/. 2 5. id. and being doubled according to (8. 
14.) gives the whole Price of the Horfe 1747^/. 
55. 4// 

23. Where two com pleat Progreffions are fitted fo 
as to anfwer one to another, the Geometrical to the 
Arithmetical ; as fuppofe in Tables for that purpofe 
calculated in Books, there abundance of Pains and 
Laf>our isXpared, in finding the Geometrical Num- 
bers : For Inftance, let thof'e three Numbers 31, 54, 
128 be given, and that a fourth Proportional were 
required : Inftead 6f multiplying 64, by 128, and 
dividing the Produfl by 32 (whichWay is very tedi- 
ous in great Numbers): you need only take the Lo- . 
garithmsof the three given Numbers, vi2>. 32, ^4, 

L 3 128 J 
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1 28$ and adding cheid and 3d rogether,fiom their 
Sum fubtraft the firft, the Difference will be the 
Logarithm of the coriefponding Geometrick Num- 
ber 25^. 

24..'But becaufe in fucb itGeometrical Progreffion 
all Numbers will not be found, this Medium hath 
been difcovered; they have calculated two Progref- 
fions, one of which contains all Numbers I9 s, 3, 
49 5)^> 7iiyf$c. which feems to be an Arithmetical 
Progreffion, but yet hath in reality the Properties 



15. Let 



f 
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25. Let the Right-line A E t^e diyided into the 
equal Parts AB, BC, CD, D£, fgc. fiom the 
Points A, B, Q D, £, ffc. let the Lines Aa^Bk^ 
Cr, Diij andEf, be dtavmaU(ferfendiatlarto 
A E, OfuiconfeqttentMfaualltl to one another: And 
let them be all in aGeiM&etrical Progreflton : As let 
Atf be I, B^ lo, C^ 100, D d 1000, 
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E e loooo^fgc. Then fhall we have two Progieffi- 
ons of Lines, the one Arithmetical and the other 
Geometrical : For the Lines A B, A C» A 0» A E, 
are in Arithmetical Pn)greffioo> or as i, a» 3, 4, 5, 
fSc and fo do reprefent the Logarithms f to which 
the Geometrical Lines A 4, B r, C ^, f$^. do cor- 
reipond* 

■ L 4 2tf. L 
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%6. Let each of the equal Pattt £D, DCy C Bt 
&i. be divided equally again in F» G> H> and let the* 
Parallels F/, jGgy ($e. be drawn, and be mean Pro- 
portionalt between the GoUkteial ones '; that ii, B e : 
F/: :Vf:l>dii JidiGg. Let theije alfo be moro 
mean Proportionalsdrawn fiom the middle of each 
Sub-diviCon B F, F D, StG,. and fo. on, ti}l thefe 
Parallel Lines growing very numeroos, have at laft 
but a very Tmall Dimnce bom each other; then 
imagine a Curve Line drawn through all the Extre- 
mities of thefe Parallels, zs eofijagba: iy this 
Means you will gain a Line, whofe Properties arp 
very confiderable, and its Ufes equally great, as 
(hall be (hewn in its proper Place. 

27. If this Figure were drawn on a yecy large 
Table, and with a requifite Bxaflnefi, each Parjt 
A B, B C» ^c. might be divided not only |nto an 
100, or 1000, but even into looco, loocco equaji 
Parts and more. So that A B being loodooo, A C 
would be 2000000, AD goooooo, ($c. as niuft al- 
ways be ah Arithmetical Progreffioh. . ' ' 

28. The Line E e being fuppofed to cpn^tain 1000 
Parts, let us imagine thro' each of thofe IXvifions 
a Parallel to be drawn to the Line A E, cutting the 
Curve in fo many Points ^ v.gr. Let the Line i 
be drawn thro' the Divifion 9poo of theLihe fi e^ and 
which cuts the Curve in the Point 0.' Let there be 
^Ifo fuppofed the Parallel (to £e) Oo, cutting the 
ISine A B in the Divifion 3^95^3. Then any one 
may know that S995^^ ^' the Loganthm or" the 
Numbcf ijiooo, • In like manner Iflj n paflidihirf^ 
th^bivHSbn^dob of the Line £ ^, iind the Line if v 
were -drawn eiitting j^E in ^95424, then woUld that 
Line e/ 4;be the LogaVrthm of 9060, t^. 

2 9. So that by this meanA a Table of Lofiri thms 
from; i to 10,000 may eafily be made 3 and farther, 
by producing the Line A BT 

30. Note 
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$0. Mote, to obmio all tbe Logaritbai^ ffotUt i to 
i-oooo f 'twill be enough to ikck the Logarithm* 
from looo to ioooq ; That is (having drawn the Pa- 
rallel dt) to take the Logarithms of all the Divifions 
ffom t to €^ which Lo^rithms are all contained be- 
tween £ and D. For by this you will have the. Lo- 
garithms of all the Parts that are between t and £ ;. 
and whofe Logarithms lie between D and A : For 
^xample» fioce Oo Is p^oo Parts, and its Logarithiiai 
}P95^$9 the ftme Number m^y be taken for theliO- 
garithm of 990, which is N » ; as alfo of the Num^ 
ber Yj^ 99,ckaogirig only the firft Figure ;, becaufe, 
according to the Compofition of this Line, O N or 
N Y ought to be eaual to E D or D C, as one may 
oaitly prove. Sq toat OK or X Y will contain 
100000 5 and becaule A O is^ 3995(^39 fuhtradiBg 
0N looooo, there will reiQain a995<f.3r for A N $ 
fiooi whence alCb taking 100,000, there will reft 
I995<^; fcr A X. And after the fame vianner, ha-^ 
ymg A Y 39P5424 for the LogarUhxp of V f^, which 
Is 9000, you may have alfo 095411^)^ for the Loga^ 
jrithm of X^ which is 9 ; or 1954^4 for the Lc^a- 
ritfam of 90, or 29524 for the Lqg^^'^ ^ 9^^* 

9t. All this may be reduced tg^PraSice for Cal- 
culation, without a3ually drawing thefe FigureSp 
but only imagining them to be drawn. For by the 
Rules of G>mmonArithmetick we may find out Ff, 
.themeanProportionai between D d and E^, and after 
that, another Mean between D d and F/, or be- 
tween F/and E f, ($c. But what we have here ex- 
plained is fufficient to gain as much Knowledge as is 
neceflary for us to have of the Nature and Com por- 
tion of Logarithms: There being no need for us to 
undergo the Labour of calculating Tables of Loga- 
lithms; fince *tis already fo well and fo often done 
to our Hands: God, for the Publick Good, having 
l^ifed fbme Perfons, whom he has pleafed to endow 
jwith fufficient Patience to furmount fo tedious and 

laboriouj^ ^— 
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laborioua a Work, at one would think to be iofit* 
perable. For we know that above ao Men wete en- 
gaged in fuch a Calculation^ fer above 20 Teari to- 
gether, with indefatigable induftry and Affiduity. 

[Pardie j!J^^^5 bere a Uttk cauerfiy^ feeming wil- 
ling to infinuate that tbis moft ufiful and admirable 
Work tvas donefirfi in bis own Country^ wbereas tbe 
Logarithms were tbe Invention (fmy Lord Vfefcr^ a 
Scotch Saron^ and thefirfi Tablet were cakulmed 
by him with tbe ^fiance qf our Country man^ Mr, 
Henry Briggs.] 

of late Jeveral Improvements have been made in 
tbis Matter : As by tficbocas Mercator^ of which 
fee Dr. Wallii^^ Thoughts, in "Pbik/ofb. TranfaS. 
38. John Gregory bath given us a Way tofindLcga-^ 
fitms to 1^ Vlaces^ ly help of the Hyperbola. 
Sut Dodor Halley, in Philof. Tranf.N^ ii6.fiews 
aWay from the bare Confideration of Numbers^ and 
withal by tbe Help of Mr. NewtonV Way to find tbe 
Unciac rf the Numbers of a Binomial IPowr, See. 
Sy which you may find compendioufiy the Logo* 
ritbms of aU Numbers to above ;o places. And he 
gives there feveral Series for this Vurpofe^ fime tmi^ 
verfal, ana fom approfriaud to apecutiarprt of 
Logarithms. 
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B O 0-K IX. 



Problems or Praftical Geometry. 

I H A T Propoiition is called a Troblem 
m {Geometry) which teaches us how 
to do any Thing, and demonftrates 
alfp the PraSice of it : Whereas Theo- 
rems are fpeculative Propositions, in 
. which are confidered the Afie^ions 

and Properties of Things ^/r^^//^/^/7^. 





156 ELEMENTS 

1. To divide a Circle into four and into fix^ and all 
jfrks into tivo et/ual Varrs. To divide it into four^ 
draw two Li itesr, ztdac and hac 
at Right Angles to eachochef« To 
divide it inta eight Parrs $ bifftSt 
the four Arks Be, ce^ tgc. which 
is done by firiking (without the 
Ark B c) two other Arks, with the 
fame opening from the Points B, 
and C $ for if a Line be drawn 
from the Point where thofe Arks crofs each other, to 
the Center a^ it fliall biffea the Ark B C. The like 
IS to be done for the okher Arks. ' 

To divide a Circle intoEx equal Parts 5 you need 
only take the Length of the Radius \ and applying it 
fix times about the Circle, it will exa£Uy divide the 
Circumference into fix equal Parts $ and thus by a 
new BifleAion, may a Circle be divided into 12, 24, 
48, or into any K umber of equal Parts, l$c. 

3. 7'o divide a Circk into five^ into fifteen^ an'd into 
other equal ^arts. This may be done thus; (as I 
demonftrate in Algebra) Make a Reftangled Trian- 
gle, one of whofe Legs fhall be the Radius of the 
Circle, and the other half the Radius. From the 
Hypothcnufe of this Triangle^ take half the Radius, 
the Remainder fhall be the Chord of %6 deg. and 
the Side of a Deaagon. Double that Ark, you have 
th'e Ark of 7 2 deg\ 'whcfe Chord is the Side of a 'Penra- 
goit) and it is the fifth Part of the Circumference ; 
and. thefameChord ftiall be alfo the Hypothenufe ot 
aRe«^langl€dTriangle,oneof whole SidesistheRadi- 
us. and the other'the Side of a Decagon. And as by the 
Jaft was foun4 the Chord of 60 deg. fo by fubtradting 
the Chord of 3^ de^, from 60 deg, you may have the 
Chord of 24 deg, which isthe i sthPart of thcCircum- 
ference. But for Practice, thefhorteft and fureftWay 
is, by repeated Trials with the Compafles to find a 
*-- ^ Diftance 
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I)ifiance that will go prcciiely five timo€ about the 
Circle: Then divide, after the fame manner (by 
Trials) thatDiflapce into three equal Parts e>ca£lly« 
So fhall you gain a Chord that will divide the Cir-;- 
cumference into 15 equal Parts ^ and then dividing 
each of thofe 15 Chords into four equal Parts, and 
each of thofe into fix^ you will divide the whole 
Circumference into j6o aeg. And this Divifion it 
mofl commodious forPraflice tfnd Ufe. Note, that 
the Way to divide a Circle into 3, 5 ^ 7, or into any 
other odd Number of Parts, is not yet found Geo- 
metrically ^ . Geometrically, I fay, that is, by mak- 
ing ijfe only of a ftrait Line and Circle. 

** This Divifion of a Circle into ^6oJeg. is very 
** ufeful, when a Perfon underflands how to ufe the 
** Con^affescf^ropertimiipt 
'• SeBor,) *Tis foxalled, be- 
" caufc *tis a kind of Com- 
^* pafles with broad Legs : 
** As ^ B, d C, on which 
•* aredefcribeddiverfcLincs 
" and Divifions, but thofe 
•• which are mod in Ufe, are of two Sorts. On one 
" Side of this Seftor, and on each Left, is a Line 
*' a e B and aeC^ which fcrves to divide a Cir^ 
•* cle into ^60 deg. at once, and alfo.to take at any 
•* time as many Degrees as you pleafe: And thi; 
*• Line on the Seflor^i^ thus divided. 

4. To divide and graduate the SeElor^ that it may 
Jervefor the Divifion of a Circle. Imagine a Semi- 
circle /? EDB accurately divided into 180 deg, if 
then from the Point ^, as from a Center, you t^ant 
fer the Divifions of the Semicircle into a Line 4 B i 
V. gr. If from E, <Jo ^^. you draw the Ark E e, 
and if from D ^adeg. in the Semicircle, you draw 
the Ark D i, £S?c. Then ought do deg. on that Leg 
of the Sefior, to be placed at the Point r, and 90 
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deg. at the Point //, ^c. And if you tranrfcr thp 
fame Degrees after the fame Manner into the other 
Xx^g a C, you will graduate the Lines a B and a C, 
(on the Scftor) as they ought to be tor this Purpofc, 
4^d they nmll be pt»ofimilar JJnes rf Chords. 

5 . To explain the Ufe of the Sf^or as far as itfirves 
for the i>mfion of a Circle. Let there be a Circle 
gWen kfy take with your Compaffes the Radius A/, 
and (keeping that Di (lance) fet one Foot of them in 
e^or 60 aeg. on one Leg of the ScAor 5 move the o* 
therLegof theSeftortoand fro (b long, till the other 
Point of the Compaffes falls exaftly on ^ or 60 d^- 
in chat Leg of the Sedlor : So that the Diftancc e e 
be exaftly equal to the Radius A/; Then if you 
would have readily 90 degrees of that Circle 5 (iet- 
ting the SeB^r heftill^ and altrays keeping the fame 
Angle) open your Compaffes *till the Points fall 
exadly on d and d^> or po deg. on each Side of the 
Seftor : And then that Diftaivce transferred into the 
Circle, in/,^, gives you tKc Ark of 90 deg.fg^_ 
Soalfo if you would have had g^ deg. you need 
only apply your Compaffes to 35 deg. and 3; deg, 
on eacn Leg of the SeSor in. the Lines (of Chords) 
a B and a C ; and that Diflance transferred into the 
Circle, (hall put off the Ark of 35 deg. and thus 
may you proceed to find any Degrees you pleafe. 
All which is grounded on the 41,43,49 and 50 
Piopofitions of the Vi. Book. For fince all Circles 
are fimilar Figures, (tf jo.) the Chord fg will be 
to the Radius^A : : as the Chord of ii to the Ra. 
dius ee^ that is, z^ad is to d e. Now 'tis plain» 
from what hath been proved elfewhere, that the 
Triangles a dd^nA nee are (imilar ; and therefore 
dd:ee::ad:ae. But d d is by the Conftruflion 
equal to fg, and ee to A/5 wherefore /^g : A/:: 
daiae. Q.E.D. 

tf . To 
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6. To dividetbe Zme of equal Parts orlAnt%o»tlfi 
. SeSlor^fortbeiDiviJicmrfanyRight'linesgi^^ 
: being two Rielit-lines ^rawn from the Center of the 
8e£lor on the Liega» astf B and aC : Let each be di- 
vided into JOG or &fip equal Parts : And then they 
will ferve to dividyany Line gi- 
ven, into any Kumber of equal 
Parts: As for Inflance, let the 
Line given hecby and that you 
were required to take Parts of 
it Kow. to divide the whole. 
Line cb into p7 equal Parts, and then totakea; of 
them according to the common Way of dividing 
Lines, would be very tedious: But by the Se3or 
'tis done eafily and (beedily thus: Take theLei^th 
of the whole Line c&in your Compafles^ and fit or 
apply it over in your Se^r between p 7 and 97 in 
each Leg, from B, fuppofe to C. Then letting the 
SeSor lie men*d at that Angle, take in your Com- 
pafles,the Diftance between 15 and 2; in each Leg, 
of between e and e^ which transfer into the given 
Line from * to/5 fo fliall */be juft U of the whole 
Line cb: As is plain from the Triangles ABC and 
A ^^being fimilar. 

^.OnaLimgwentonMhsanAtlgktbatfiaUcen• 
.tainai^NufnberrfTkgrees 

,ven be ac^ on which 'tis 
required to make an Angle 
«^f 30 deg. From the Pomt 

N^, as from a Center, ftrike 
rke^fkf^/ from which take by the Senior, or 
otherwile, 30 deg. from ^ to/; then through /draw 
theLine^/, which with the line tf/ will make 
an Angle 0130 i^. 

8« Hdviftg 
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^ %'^Bmng the J/jgles if any Triapgk andoneSldi 
given^ to find the other twoSides. Suppofeyou arc told 
therels a certain Triangle fomewnere^ whofe Bafe 
AC i^ 10 Pathom $ and that the two Arigles at the 
Baic are A CB 150 deg. an4C AB 20 deg. (and 
confequently the remaining Angle at the Vertex or 
Top dttift fc 10 i^. for the Sum of 1 50, ao and 16, 
is jim 180 deg. which is two Right Angles). Youate 
required to tell how many Fathom there are in the 
other Sides A B and A C. Make on Paper, or rather 
on fine Pafteboard, a Triangle abc fimilar to the 
proposed 6ne, after this manner. 'Take a Bafe at 
pleafttfe a r, and from any Scale of equal Parts let it 




be 10 Inches, half Inches^ ^c. in Length. On thii 
Line ae make two Angles, one cab 01 20 d^. and 
the other tf ^^ of 150 (p. 7O Then will the two 
liinea ^c and c b crois one another, when prcxiuced 
in the Point b. Then meafure {on the fame Scate 
you took the Bafe a cfhm)hxmmzTky Inches^ Seethe 
LiQCf ab and cb are in Length ; and you may be 
aflured that there are jufl fo many Fathom in the 
Lines A B and C B fought, as you find Inches, ^c. 
9r any equal Parts, in the Lines a i and e K For 
fince the Triangles are equiangulsur, they are fimi<^ 
lar, and thmfore ac labiiAC: 4]3» ^c. 

^ 9. 5?# 
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. 9. To meafttre T^iftances, Heights, 7)efth$,ai7d^ in 
gever$l^e iJime'iifioiti and Mag7ntiidesofaU remote 
and inacceffibk Places. If on the Top of any Hill ap- 
pearing ataDiflance,therewereaTo\ver,asBE, and 
its Diltance from us and its Height, were required : 
You muft firft with fome Inftrument (as with a 
J^tadram ,i\\3it is the fourth Part ofa Circle divided 
into 90 deg. and furnifhed with a Ruler, or Label 
•with Sights, and moveable on the Center) you muft, 
J fay, with fome fuch Inftrument, take two Angles at 
two feveral Stations in this manner: If you are in 
the Station A, place your Ipftrument fo, that one 
Side ofitmay anfwerexaftiy to the Horizontal Line 
A D 5 and keep it without raifing or deprefling it 
in this Pofition. Then place your Eye at A, (that 
is at the Center of the InUrument) and turn the La- 
bel till it point to the Top of the Tower B, and that 




looking through the Sights youcan fee the Top of the 
Tower exaflly ^ then will the Label cut in the Limb 
of the Quadrant the Degrees of the Angle B A D,- 
for the Limb is fuppofed to be graduated for this Pur- 
pofc : Then change your Station, moving in a Right 
liiie forwards 10 Fathom (or it might have been any 
other Diftance, and backward a^ well as/forward) 
to C, and there take after the fame manner the An- 
M ' gle 
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gle BCt): By which meant you will have alfe the 
Angle BCA> becaufethofe two together make 1 8a 
dig, or two Right ones. 80 that in the Triangle 
j^ £ C you have now found the Bafe AC, which is 
tii Fathbm> and alfo the two Angles at the Bafe ^ 
and confcquently the Sides CB, andAB, may be 
known : (9. 18.) And then you may have theHeisht 
D B, or the Diftance A D, if you make a little Tri- 
angle firoilar to that^ and there fiom the Point ^, let 
fall a Perpendicular i^d, to the Bafe Line A C con- 
tinued to d. For B D, or A D, will be juft as many 
Fathoms as ^ dj and ad will be equal Parts meafur'd 
m the Scale, (as in the laft.) And if after you have 
thus gain*d the Height B D, vou find, by the fame 
Method, the Height E D alto, you may (by Sub- 
troEtffTg thisjltifude from the fomer) find the 
Height of the Tower E B. 

N*. B. The common ^ladrant^ iichh a String and 
plummet y and njoith the Sights fiofd on one of 
its Sides^ is more cofwenient and ready than 
this of Pardics'iy, tchicb is now^ ant ofUfi. 

^ Sometimes inftead of advancing towards the 
*^ Tower;9and of makingObfervatiohsof the Height 
*' below, or of thofe Angles the vi^iial Rays make 
*^ with the Horizontal Line, it is convenient to take 
*^ two Stations fide- ways of each other r B»t it 
** comes all to the fame, and the Prafiices in rea* 
^^ Itty are not at all different. 

" And by this Means, as any one may fee, may 
^ all imaginable Heights and Diflances, and other 
** Dimenfions be taken; provided we can but come 
*^ to bbferve their Extremities, from rwo different 
^* Places, I (hall not flay now to deicribe the par- 
*• ticular Ways of doing this, nor to enumerate the 
^^' great Advantages that ^yould accrue from, the Ule 

** of 
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** of Tclcfcc^iG^l Sights fix'd on theLa|>cl, or on the 
f^ Sidb of thelnfirument ufed in taking Aiigle&ii 
*^ which indeed is an Invention of ineftimableBene- 
** fit to Surveyors. 

10. To take the Tlane of any Tlace.Let ABCDE 
be a City, or any other Place, and you were remii- 
red to take tl^e Plane, and to make a Draught ot it; 
Takealltfae Length of its Sides, and of Litres dralwn 
from Angle to Angle : And transfer all thefe ii j)on 
Paper, laying them down according to their true 
Proportion, pot Inftance, having found A B to be 
30 Paces, B C to hp i9, CJ> 
to be 5Q, BB tom.6if, ^ 
A £ 4p, ^c. and having ready 
draWn on Paper, a pkin Scale 
divided into loo equal Parts: 
Make theLine a b^ 50 of ftich 
Parts 5 * ^, ^7 J and ae, 4^^ 
then thofe Lines drawn afed join^dtdgeth^r #»11 Jfttaike 
the Triangle dBe every way fi«narteth^'frI*Bgld 
ABE. And if you go <Wr Aus, jihd ni^k^ the Tri- 
angle l^ec, fihiilarto BEC, SJfc. ydu wiH f&M the 
Figure nbcde every way SmiMr to thePbne of 
the Place ABCDE. 

If. But if jfou catmotgctinto the Plaice to furvey 
it, amf to meafiire the Enffdnce Between the An^cs 
PFand EC, you muft take the feveral Art^leaf of 
the Pftme, arid tr^rtsftrtliem into your Draught • f6 
that If the Angle BAE be 66deg. the Angle bae 
nnrff alfo be 66 ieg. artd fo of aH the reft. . 

1 2. To mdh a^fBrauglff of any City or Countrf.A- 
fcenrf lip irtfo sinv two'eleVatcd Places, from whence 
yon cauf plainiy fee the City or Country, whofe Dc^ 
liheation you' wotiHt make. And having with you a 
Qttadiratit, whole Circle, or Semicircle well divided 
into Degrees, together with its Label (with SightiJ^ 
and its Center; Place your Inftrument at A, Mi 
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^o that one of itaSides may lie in a Line between A 
and B, which done, and the Inftrument fix'd there. 




obferve the fevcral Steeples, eminent Houfes,Tow- 
ch, Hills, and all otherjremarkable Places, as EDC, 
i^c. and take rheir Angles with the Label and Sights, 
and write them all down to help your Memory. 
Thus, let the Angle C A B be 50 deg.. 50 min. the* 
Angle DAB 4.5 deg. 8 min. ike. Proceed-after the. 
fame manner at the Statipp B 5 noting .down the 
Angle ABC to be 40 deg. 10 min. the Angle ABD 
47 deg. iSmin. &c. Aft^r which, draw on Paper 
any Line at Pleafure, as a b, and make, at each End 
of it. Angles equal to thofe which you found, cab 
equal to C A B, dab equal toD A B, and abet- 
qual to A BC, ^c And by this Means you will 
have the Points c, d and ^,.60:. which will be in the 
fame Pofition to one another as the. Steeples, or o- 
ther eminent Places CD E, £5?^;. are. And thus 
having drawnthe moft confoicuous and principal 
PlaccvS, the reft may eafily oe taken by the Eye. 
But to make rhis Operation very exaA^ 'tis conve- 
nient to take the Angles alfo at a third or fourth 
Station, and then, if they all agree, any one will 
know that the Work was well done. 
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TABLE 

Of the Words and Terms of Arts ex- 
plained in this Q E d M te T R Y. 

iNr.'iS(. The firft Figure Jhews the Book, the 
. - fecond the Article. 



A. . 

Alternate and Inverfe 
. Proportion ' 6. 8, 9 
Angles Alternate, Internal 
I. 30 
Right, Ohufe and Acute 

1. 17 
External rf any ^iangie 

2. 10 

Oppo fit e, Vertical, Ccnttguous, 

Adjacent or Adjoining 1. 1 7 - 
Reciilineal, Curviiineal, 

Mixt I. 6 

Suhtendingt Subtended a. 17 
Angks of a Polygon, their 

Quantity . .3. %s 

^-—^Of a Segment 4. 2 

■ ■■ in a Segment 4. 3 

■ ■ *At the Center, and at 

the Circumference of a Cir^ 

cle 4. 10 

Angle Solid 5. 4 

Ark of a Circle ■■ i- ii 

Area of a Triangle how 

known 3. iS 



Area of a Circle, hovi gained 

Ar'tthmetical Proportion «• 4 
B 

BAfe of a Triangle 2. % 
Of a Pyramid or Cone 

Bi'^adrate S. 10 

Bojttf'Of'Sltid I. 3 \ 

C 

CHord of a Circle' 4, x 
Their Powers 6*67 
Circle !• f$ 

Circumference of a Circle, a 
Right4ine found equal to 
it 4.31 

Commenfurahle (Sjiuantitiet 
'7. 4. 
Complements of a Paralleled 
gram 3* '* 

Compounded Proportion 

6. II, nr, 

Congruous or Concternng Ft* 

gures 2. 12 

Concave 
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ContAV !• 5 

Cone mea fared 5* 31 

Contiguous Angles i. 17 

Content (Solid) of ParallelO' 

fipods. Cylinders, Pyramids, 

Cones and Spheres^ how 

found 5* ii« $2 

Continuum iMt coihfofed of 

JFimte Parts 7« 4* 

Comierfi Proportio9 6. 12 

Converje Propofaion !• 33 

Convex i. 5 

Cubes 8. 10. 34 

CMfci^ ifunAer 7. 39 

turviUneal Angle x. 6 

jP/j/»r* a. I. 

Cyimder 5,io 

D 

D^^r^f •/ Progroffhn 
Geometrieal 8. 10 
JDugrees, Mmutei^ Seconds, 
I. as 
Jkfcrihent !• 5 

Ikrigont 2. f 

Diagpnal of §luadriUferal 
Figures 3. 7 

Diameter i.i*.3.7 

THfirefe ProportioBals 6* 23 
I^odefahedron 5* 3^ 

I><t/fjM <sr P^woftorHom 6. 10 
J^iWfglH of A Q>> ^ C^AM- 
iry«, iS^tfU' /4i^ff» 9. 12 

Egi«4/ P4r/y 9. 16 

Eqttf^lateral 2i 7 

E(^ui'multiple 6^. 15 

Ex icq»e> it ^«iA ^Pro^- 
mnfp caiUed 6* 13^ 14 
^jTAr^MR 4fii Meit» Brtf^ti" 
tn 62 



Tj 2^«re injcribedin a Circle 
Jr 4. 20, 21 

Circumfcrihed about a Circle 

^ 20» 21 

Frufirufh of a Pyramid and 

Com kotv mea/ured 6. 48 

G - 

GEomemck Proportion 
i.i 

Gnomon 3. 12. 

Generation of Sines 1 • $ 

Of Triangles 2. f 

Of all Faralhlogramhk 

Flares 3. 5 

H 

HArmomcaU Proportion 

Hepfta^on 3« sla 

Hexagon , i* 20 

Hexanedron 5. 37 

Homologo«s ^A^s Ai vis 
Hypothcnufe of a Right-an- 
gied Tri/tngk 4, >2.6» 5$ 
I 

ICofthedron f. 4^ 

Incommmrfurahlo §^9" 
inks 7' S 

Indivifible 4* Si 

If^erfo Proporikn &* t 

Ifblceles Trian^es i. 7 
Jfipermetrical Figures 4* 3^ 
L 

Lf^x of aMsght-angled^ri- 
a9§^ 6. 5^ 

JCi^tf Triamgjk 6^ ^S 

^me I. 9 

t$garithms %• 96f 

Loxefige Figure 3.4^ 

£/»«: defenHtfg equal 5«r- 
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MEan Proportional 6. fo 
Meafure what 7. i 
Meafuring of all Heights and 
Btftances 9* 9 

Monjuration of Area* $ 3. iS 
Minutes 1« 24 

Mix* d Angle i« 6* 

Fi|«re !• I 

Multiplication of one Line by 
another 6. 17 

Of a Surface hy a Line 
6. IS 
N 

Numbers Plane 7. 9 
Similar Planes 7. 14 
Cif^/Vi^ 7. 39 

*(7//^ 7. 37 

Square 7. ii 

O 

OBliqueLine i. 17 

Obtufe Angle ibid. 
Odagon 5. 20 

Odanedron 5. 38 

P 

PArt and Parts 7. 2, 3 
Proportional 8« 13 

Parallel Lines i. 2<S^ 3 f 

PflralleUgrams 3* 2 

About the Diameter 3. iz 
Parallelopiped 5* 9 

Howmeafured 5.11 

Pentagon 3. 19 

Perpendicular 1. 16 & 4. 14 
Plane Surface i» 5, 

Pi<J»tf tf/4»y P/4« )5>tf w /;i*f » 
9, 10 
Polygons 3. 21 

Powers of Lines pag. $5 

Poblems 9. I 

1 



Progreffion Arithmetical 8. * 
Geometrical 8, 8 
0/ Squares, Cubes, &c, 8. 34 
Proportion 6. 6, /«e Progref- 
fion 
Pythagorick Theorem p. 53, 
54 
Proportion Circles bear to tis 
Squares of their Diameters 
0} Spheres to the Cubes of 
their Diameters 6. 46 

QUadrato-Ctf^e 8* 10 
§luadrature^f the Cir^ 
- cle 4. 3.1 

0/Hippocrates*sLunes 6. 56 
0/ ii»3f affigned Proportion of 
aLunt 6. 57 

§luadrilateral Figures $* i 
§luantity i, i 

— T^wr Properties 6.39 
0/ tf»^ ^»^/r 1. 8 

R 

RAdfus I. 15 

fiLatio^ or Reafon 6. z 
Compound' 6» 14. 

Duplicate 6. 24 

Triplicate 6^ 3» 

9/^ '^^. greater to the: 
lejfer 6. 5 

"Ratio of the Sphere and Cone 
to the Cylinder 5- 32^ 3? 
Rectangle 3. 3 

Re£lilineal Angle i • 6 

Reciprocal Figures 6. iz 

K/^^Z ^iV^/tf wji^^^: !• 14 

Regular Figures '3. »o 

j?0^w 5* 3$ 

Redudio ad abfurdum 

4. 3^ 

Rhombus 3*4 

Rhomboides 
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.RhomboiJes 
:Ro9t of a Square 
S 

SCA\tnt7riangU 2. 7 
Cone or Cylinder 
$.6, and IP 
Secant 

^'mJUr.Re^anglts 
,}Triangle5 

Plane lumbers 
, ? Polygons 
QHrvikneal Figures 

'. 6. 4^ 

Sines, Tangenn^ Secants, dec. 

4. 9 



8. 5 
8. 10 



4 * 

4**4 

4. 2 

6. 26 

6, 38 

7. 14 
^•44 



5<?.'it'/ or Body ' i. 5 

Svlid Angle " -^ ^r4 

•Suptrjhies . I. 3 

Or Plane. Surface 1. ^ 
Sur-foiid S. 10 

TAngents 4. 9 

T^rw^ /» et^rogreSi^n. . 
8.1 
Theorems . • 9;. i 

Tetrahedron - 5« 56 

Trapesz'-am , « . ?• ^ 

Hi?iy divided in any grvtn 
Ratio ' ' 6. 37 

(Triangles- their Divifion 2. 7 
J;^tffV /p meaffire thetr Arex 
. 3. 1^ 



?^^ CbaraSters^ Marks^^ Signs or ''Symbols, bpce 
ujedy. a%e only theje. ^ ■ '■ ' 



— JLels, 



Qual to. ; 

More, or Adding. 
, orSubtrafting. r ' 
: The Mark of four Quantities being difcretely 

proportional Geooietrically. ^ 
•::- The Mark' for Continual Proportion, or Geome- 

trick Prog^effion* 
: : : The Mark for Ariibmetical Proportion. 
X The. Mark for Multipiicatio^. ., 

D. Square. ..;,;.•" 

Q Reftangle. 

A Triangle. . ^'* , 

/.Angle. 
II Parallel, , 



i 



i 



■^ 



n^ 






1 



'^^8 



\ 




to*n.^-> 



lite 



i 



\ 



\ 




